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HE Clavis Mathematica of 
I Mr. Villiam Ougbtred, isa 
' Book of ſo eſtabliſhed a Reputati- 
on, that it were needleſs to ſay a- 
ny thing thereof. It was former- 
ly Tranſlated by Dr. Wood into 
- Evliſh;, but " Si an Edition 
which has been ſince much better- 
ed and augmented; and beſides, 
the conciſe Brevity of the Author 
is ſuch, as in many places to need 
an Explication, to render it Intel- 
ligible to the leſs knowing in 
Mathematical matters, This Tran- 
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flation is New and from the fulleſt 
Edition, and may be of good Uſe 
T to all Beginners in the Analytical 
b Art, eſpecially to ſuch, who tho 
they may be Ignorant of the Latin 
Tongue, may yet be deſirous to 
inform themſelves in Geometry: 
and to all ſuch I recommend it as 


a very uſeful Treatiſe, 


cot M Halley. | 
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ERRATA. 


AGE 3. Line 9. for x read K. line 12. idem. 

p. 4 Sect. 9. more or mo. r. plus or pi. ſets 10. 
a for /eſs or le, r. minus or mi. p. 4. line 29. 
r. accommodate. p. 26. I. 5. for Zu- r. Z. p. 46. 
L 17. for AA. r. Ac. p. 65. I. 21, for vqq r. 1g. 
p- 86. l. 29. for Wherefore r. Therefore. p. 110. bd 
I. 6. for inſerting r. anverting. p. 111. I. 9. for x 
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CHAP. I. 
of NOTATION. 


H E following Table is very 
_ uſeful, not only with reſpe& to 
the Notation of Numbers, 
which it does at firſt ſight exhi- 


: bit; but alſo all Computation by Numbers, 


Common, and Figurate, and alſo Artificial, 
Which are called Logarichms, 
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by Integers. Fractions: 
918761543210 12345/6789 
N CX I | XC|MMM|MMM|M . 
MIMMM|CXI — IXC|MMMIM(— 
TT -| _TxcM 


2. In this Table the upper Numbers are 


Indexes or Exponents of the lower, which 


are Terms in continual proportion from U- 


nity on both ſides; and are in Integers, or 
whole Numbers, affirmative, in Parts, or 


Fractions negative. And the proportion is 
decuple towards the leit hand, and ſubdecu- 
ple towards the riglit; as the ſubſcribed nume- 
ral Leiters do ſhew. The Progreſſion, I ſay, 
3 from Unity in Iutegers, ſuch as this, 1, 10, 


100, 1000, Ioooo: and in Decimal Parts, 


1 1 * EM 
as, I, 15 7-593 10503 Tooos9 Oc. 


3. And after this manner, in any Progreſ- 


fion, Indexes are to be ſet to the terms in- 
creaſing or decreaſing from Unity in any 

Ratio or Proportion. | „ 
4. have indeed formed this Table in de- 
Euple proportion, that the value of any Num- 
bers may be eſtimated by Steps and Periods; 


and alſo becauſe this Decimal way of rec- 


koning is much eater than that ſexagenary 


way (or by 60% in Aſtronomical Compu- 


tations, This he was ſenſible of, who firſt 
wy reduced 
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„ the Mathematicks: af 1 
reduced the Canon of Sines from the Semi- 
diameter of 60 to 1, with noughts an 


nexed. 


5. Decimal Parts are written in the ſame 


line with Integers; but are diſtinguiſhed by 


a rectangular line; which is therefore called 
the Separating Line. And as in Integers e- 
very term is increaſed by a continual Multi- 


plication by * according to its diſtance from 


Unity. So in the Parts, every Term is di- 
ſtinguiſned by a Diviſion, by the Fe of 
a continual Multiplication of & firſt upon U- 


nity , and then upon each thus reſulting 


Term, according to its diſtance from Unity, 
denoted by the Index or Exponent. 

6. Decimal Parts take their denomination 
from the place of their laſt Figure, aso | 5 


are fivetenths, o | 56 are fifty fix hundredths, 


and ſo onwards. _ 


7. Circles or Noughts before Integers or 
after Decimals ſignifie nothing; but after 
Integers and before Decimals, they ſhew us 


the diſtance of a Figure from Unity either 
way, according to which we are to judge of 
its value, as ooo ſignifie no more than 5 


and o 5 o are five tenths. 


8. Whereſore in writing Decimal Parts, 


let the Separating line be always made, 


B 2 | and 


+ 
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and the empty places, if there be any, be fil- 
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led with Noughts, as o | 00005 are ive hun- 


-gredthouſandth Parts. -— 
9. The Sign of Addition is ＋ more, or 


8 * 


70. 


or le. 
11. The Sign belongs to the Quantity be 
fore which it is placed. And a Quantity 


with no Sign muſt be underſtood to be af- 
firmative, or to have the Sign +, although 
it be not expreſſed. 


12. And obſerve, That Tuſe the Signs + 
and — when one ſingle Magnitude is affirm- 
ed or denied of herb, 
but the Signs pl. and Mi. when a compoun- 


ded Magnitude or Quantity is affirmed or 
denied of a fingle, or a ſingle of a com- 
pode. Lau 


13. Quantities may be denoted either by 
Numbers that ſignifie their meaſure or by 


Symbols; as a line 7 Inches long by 7 or by 
. a Letter, as A; or B, or C, &c. or by two 

Letters ſet at each end of the Line, AB, BC, 
CD, &c. at pleaſure; ſo that you remember 


for what Quantity every Symbol ſtands. 
14 This Symbolical Arithmetick is much 

more ccaomodate to Analyticks (in which 

you take that which 15 ſought aſter as if al- 


10. The Sign of Subſtraction be, 


er ſingle Magnitude; 


ready 
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| of the Mathematicks, . 
ready known, and ſo find, according to 
the Rules of that Art, what it really is) : chan 
Numerous Arithmetick: in the laſt the Num- 

bers do ſo ſweep away N 
there remain no footſteps of the fe af O- 
perations: in the former theSymbok remain + 
without any Alteration, and you may not 
only with pleaſure view every ſtep in the 
whole proceſs, but you alſo gain Theorem 

for the ſolution of the like Queſtions in other 
Quantities: LED 


NOTE i ñ 


I. In the fifteenth Chapter you may ſee what 
he means by a Figurate Number. - _ 
2. The Progreſſion is decuple] i. e. In it 
you multiply each preceding Term by 10 to pro- 
duce the next. Subdecuple] 1. e. You divide 


7 


by 10 here as you multiply by 10 there. 4. 

6. Decimal parts, Ce. Though Shea __ 
you may without error call o | 56, 5 renths and A : 
6 bundredths ; yet ſince i = e therefore i: 
beſt to call them both by the fe ame denominq un, 3 
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1. WH E Number which ariſes from Ad- 
1 dition is called the Summ or Aggre- 
agate, as 3 and 7 make 1060. 
2. Addition begins at the right hand, and 
ſets down the particular Products of the ſeve- 
ral rows underneath in their proper places. 
3. All the given Numbers together are 
equal to the dumm. 3) x” 


Examples of Addition. 


- 
& - £ 
4 + 1 FE Rs p = * - 8 C * * r - 4 
7 ig i, F Ma ns 8 3 71 n a 8 4 4 2 is 
5 WES web OY TY ORE RC 0 IRE be nt. 8 * er 1 C . wa Ws +: i tot hn Pe tin r * 


79403 37941236 l „ 4 
8956 52 | BA” 
3842808 8 
$087 947 08 1 2 
nne 00 
f 
g 


$097 39 Ml.. 198) 70 
1009418599 384 10 


4 Symbolical Addition joins all the given 
Magnitudes without changing their Signs. 


to 
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remain 4. 
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N O T E S. 


4. The Meaning of —A, 4, that there 4 
4 Defe or Subduction of A; and conſe- 


quently A — A —=0: for that Affirmative 


A being put where there was leſs than nothing 
by A, does no more than ſupply that De. 


felt. 
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CHAP. I. 

Oo SUBD@TECTIOM 
. H E Number found by Subduction is 
XK called the Remainder or the Diffe- 
rence or Exceſs : as, out of 7 take 3 there 


| B 4 2. Sub- 


s _ Mr. Oughtred's le) 
2. Subduction begins at the right hand- 

and writes the Differences of the Figures of 
each place in their proper places. 
3. In Subductian the Number to be 15. 
ducted together with the Difference, is equal 


2 to the Number from . the 9 is 
| to be made. 


"Lid 1 LAY 
347206836 . 379:| 236 Fen £ 


dea uy n, 4 
N 34394 


8 9 15 


7 16 9 


4. S ymbolical 8 e joins the Magni- 
tudes given, changing the Signs of thoſe 
which are to be ſubducted. 
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NOTES. 3 


44§᷑. 4s tothe Subduction of one Quantity from 
' another when they bave like Signs, either Por —, 
there is no difficulty. As to the Subduction of 
one Quantity from another when they have unlike 
| Signs, either an affirmative Quantity u ſuducted 
from a negative, or a negative from an affirma- 
tive, it may be explained thus, 
Tale —A from A the remainder will be 
2A :'for as to ſubduct a poſitive Quantity from 
any Totum it to turn it into a Defect; ſo to ſub- 
duct a Defect from any Totum & to add ſomuch. 
The caſe u this, you are to ſuppoſe any Quantity, 
\ ſuppoſe A, witha defect of E, or —E lying by 
it, to take away that defect us to ſupply it, and 
© conſequently the Summ that thus ariſes will be 
AE. As for the other tis now very eaſie. 


i 


CHAP. iv. 
of MULTIPLICATION. 


1 4+: H E Number found by Multiplication 

1 zs called the Factus, or the Product, 
or a Rectangle, or a Plane: for one of the 
ſuppoſed Numbers may be called the Longi- 
tucde the other the Latitude; and both * 


ö 
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be called Factors and Sides; the greateſt 


power of any two Quantities being a Figure 


_ compoſed by them, whoſe angles are right, 


and whole ſides are parallel. : 

2. Multiplication begins at the right hand, 
and multiplies all the Figures of one given 
Number upon all the Figures of the other, 


and collecteth the ſeveral Products into one 


Summ, a regard being had to their places. 
If Decimal parts be mingled with the Num- 


bers to be multiplied, you muſt cut off from 


the Product as many places of parts as there 
are in both the Factors: For in Multiplicati- 
on the Index of the Product of any two Fi- 


agures 15 found by adding the Indexes of the 
two multiplied Figures. So 58 | 73 multi- 


plied by 600 makes 35238. For the Index 


of the Figure 6 in 600 is 2; the Index of 
the laſt Figure 3 in 5873 is 2. Let the 
Indexes 2 and 2 be added, there will ariſe o 


for the Index of the laſt Figure in the Product 
35238; which therefore belongs to the place 


of Unites. And ſo of any other Figures. 
3. If there be Noughts in the Numbers 
to be multiplied, omit them, and multiply 


the Figures, and then in the Product let 
there be added as many places of Integers 
as you omitted Noughts in both the Fa- 
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I. In Multiplication. As 1 is to either of 
che Factors, ſo is the other to the Product. 


| As 4 upon 6 makes 24, therefore as, 


. 6. 4. 
16 :: 4. 24 


EXAMPLES. 


VCC 

1 INS 600 __600 

9152 —— 2145600 3523 
26608 4062 38 


1 275661150 


5. There is a very uſeful Contraction of 
Multiplication according to the following 


Method. 1 


If it ſuffice to have your Product not en- 
tire, but wanting ſome of the laſt Figures; 
you muſt put the place of Unity of the leſſer 
Number, under that Figure of the greater, 
whoſe Index is equal to the Number of Fi- 
gures, either to be cut off in the Integers, or 
to be left in the Parts. And then ſet the reſt 


ol the Figures of the leſſer Number under 


the greater in che inverſe order. = | 
V - 
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let each Figure of the Multiplier begin to 


multiply that of the Multiplicand, which is 


juſt over; but ſo as to have reſpect to what 


would have been brought thither from the 


following places. 3 : 


Of this Abridgement there are Four Caſes, 


21461914 
72153 + 
74 07 © 
1235 
i 49 
Y t7 
87 08 


9141246 
r 81 53 
749 742 09 
123 457 0 
4 938 28 
1 725 40 


876 8165 68 


Caf. III. If you would have the product 
wanting ſome 


places of Integers ; ſuppoſe 
9 3 


* — Caſ. I. If you would have # 
the Product without any _ 


Parts. Set the place of U- 
nity of the leſſer under the 


place of Unity in the great- 


er: as in this Example, 


where: 46914 upon 3527 


produces 8708 Integers; all 


the decimal parts being 
dropt. DE 


Cafe. II. If :you- would 


have the Product with ſome 

places of. parts ; ſuppoſe 4 : 
ſet the place of Unity of the 
leſſer Number under the 
Fourth place of the Parts of 
the greater. 
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5: ſet the Unites place of 80902 
the leſſer in the fifth place 57893 
before the Unites place of 24271 
the greater. As ſuppoſe 7281 
80902 the Sine of 54 des- 647 
grees, be to be multiplied by 57 
"OS 


3987 the Sine of the great. 
; eſt Declitnaion 23% 30% 22260 


The product will be the De- 


 clination of the Sun, at the 24 of 8. 


a Caſ. IV. If you would have the Product 
robbed of ſome places of Integers, ſuppoſe 5, 


do be repair'd again with ſome places of Parts, 


ſuppoſe 43 becauſe 5—4=1. Therefore 


you mu 


put the Unites 


place of the leſſer Number 422 62 


one place before the Unites 4 6c 


place of the greater. As in — 
this Example, where the 25 
Sine 42262 is multiplied by ß 


0» | 0064; fo that the five 0] 022 7. 
| laſt Figures being cur MF, four 
places of parts are reſtored ; the Product 


M 

— * 
. 
5 
4x * , 
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* 
& $5 


_ 
* 
55 
12 


will be of 0927. 


6. Symbolical Multiplication connects both 


the Magnitudes with the Note x or for the 
moſt part without it, if the Quantities be 


denoted 


. Oughtred's Hey 

denoted with one Letter. If the Signs are 
both alike, the Product will be affirmative, 
if unlike, negative. . 


Note, That A upon A, er Ax A, or AA, s 


Aq. AAA, or AgA, 2 Ac. AAAA, 


or AqAq, or AcA, 15 Aqq, Cc. 


For every ſuperiour Power is made of t to 
interior, whoſe Dimenſions both together 
are equal to the number of the Dimenſions © 


of the ſuperiour. And as many as are 
the Magnitudes which are multiplied , fo 


many are the Dimenſions of their Pro- 
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S - a 
1 upon E 
makes AA+AE 


Lo 


If che Side ABA -C be multiplied upon 
it ſelf, this Square will be produced, 


BA9+2ABxCD4-CDg. 
N OTE * 


2. And if Decimal parts bs added, Ce. 1 
Here I ſhall firſt explain that Role, which be 
bere gives us concerning Multiplication, and 
* ſhew then from that Rule that you muſt cut off as 
many decimal places in the Product, as there are 

Leb, in both the Factors. 


The RULE is this 


l The Index as every 3 Product is 
1 | found by adding the Indexes of the Fa- 

Ctors. 
The Reaſon of this will appear upon viewing 
3 " the forementioned Table, Cap. 1. * moſt plain- 
* if we Jet it in 1 Form. 
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hand that the Indexes of their Product will be 


— IR F —— 
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VVA 


1 
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LE | 


ty 
3 a 
KX . XXX XXXX 
As for Integers, "tis plain that if you take 
two or more of the Terms towards the right 


equal to both and all their Indexes added tege- 
— take theſe, 


25 "Þ © 6 = XXXXX. and 65 f any 1 
e. = | 
As for Fraclion: TY cafe is the ſame. EL 

. x * 
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As FY 8 upon Ae i 3 Di- Jn, 
viſion 12 what 1 done by Wen * 
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48 EW 
XXX * R X. whoſe Index 


i 1 = J=—=2, 


. Hence it follows, that you muſt cut off as ma- 
ny places of Parts in the Product, as there are 
ſuch in both the Factorr. . 

For take any Example. Suppoſe 34 45 to 


| be multiply'd by 3. | 75. By the Rule the In- 
| dex of 5 in 1 is 2, and in the other alſo: ; which 


added together make 4 the Index of the Pro- 


duct of theſe two: and 4 is alſo tbe number of 
Parts in both Factors, 5 


Thus in any other Example. " 


5. The Rule in this Paragraph I will * 
Tranſcribe, but ſuppoſing the Reader to have it 


in his memory, I will here give him the Rea- 


ſon of it; and conſequently of all the Operations 


in the Four following Caſts. Tit this 


Firſt of all, by this Method *tis moſt plain. 


t bat you place your Unity ſo, thy from its particu- 


lar Product or Line you cut off or ſecure juſt as 


; Rmany Figures as you pleaſe. If you would cut 


F 5 in the Integers, you ſet it under the 5th _ 
place of Integers, and multiply it upon the Fi- 
ure which is over; and in the Parts, if you 


woul 


E — — 


Ne 93 7 * 
a . orgs greg 


— yer U 
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wonld ſecure five places there, you ſet the Unit) 


under the fifth place of Parts, and do th like. 


Farther, by placing the Figures of your Mul- 
tiplicator in the inverſe Order, and multiply- 


ing as you are here directed, you will in each 
rank that is made, by multiplying each Figure 
of the Multiplicator upon the Multiplicand, | 
effect your deſign. The reaſon is, becauſe when | 
the Fixures are ſo placed, the Index of each Fi- 


gure added to the Index 7 that which ſtands 
directly over it, upon hic 
in the firſt place, are, and muſt be equal to 


the added Indexes of your Unite, aud the Figure 


which ſtands directly over it. 
| Tet us take the Firſt Example. 


24691 246914 
127 _ 73158 
ro|28398 7407 
4463828 1235 
% 49 

740742 CEN 
—_— 8708. 


There the Indexes F 3 and 9 are equal to 


tis to be multiplied | 


the Indexes of 5 and 6, and equal to the In- hs 


dexes of 2 and 4, and 7 and 2; ſo that the 


products of all theſe muſt have the ſame place. 


gu 
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1 have here ſet the ſame Sum multiplied the 

common May, and drawn a Line, that cuts off 

thoſe Figures which you drop in this way of Mul- 


| tiplication; where you may ſee, that according 


if his method of Contraction you mulriply tbe 


loft Figure firſt, and the laſt ſave one next, 
and ſo onwards, and all along drop thoſe Figures 


| which fand in thoſe places which you deſign to 
= off. And ſo of any other Example. | 


* —— 


4 LE 


CHAP. V- 
of DIVISION. 


1. Tur Number found by Piviſon is 


called the Quotient, Or alſo the Pa- 


|ratola, becauſe it ariſes out of the Appli- 


cation of a plain Number to a given Lon- 


gitude, that a congruous Latitude may be 


found. If Two Numbers ſtand one above 


another, with a Line drawn between them, 


tis as much as to ſay, that the upper is to 


be divided by the under; as , and .. 

2. Diviſion begins at the Left Hand, and after 
t has diſtinguiſhed ſo much of the Dividend 
as is ſufficient for the Diviſor, and ſet the Divi- 
or under it, or ſuppo ſed it to be written un- 
der, it takes the Diviſor out of thoſe diſtin- 
puſhed Figures as often as it can: Then 
| Eo bo. > co the 
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the Diviſor being multiplied by the Quotient, 
and the Product taken out of the Dividend 
it ſets the Diviſor a ſtep forward, and pro- 
ſecutes the Diviſion. Every particular Q- 


tient found belongs to that place to which 


that Figure of the Dividend does, which 1 


ſtands, or is ſuppoſed to ſtand over the U- 
nites place of the Diviſor. For in Diviſion 7 


the Index of every particular Figure of the 
Quotient 15 found, by taking the Index of | 


the Diviſor from the Index of the Dividend. 


So 17 | 14 divided by 857 give 0|2 to the 
Quotient: For the Index of the firſt Fi- 


gure of the Dividend 17, is 1; and the 


Index of the firſt Figure of the Diviſor 8, is 
2. I—2=7, for the Index of the firſt Fi- 


gure; which therefore belongs to the firſt 
place of Decimals. = 


3. If the Diviſor have Noughts toward the 


right, negle& them, and cut of ſo many Fi- 
gures in the Dividend, and then divide. 
But in the end of the Diviſion your Noughts | 
and Figures are to be reſtored. |} 

4. In Diviſion as the Diviſor is to U-. 
nity, ſo is the Dividend to the Quotient; 
or as the Dividend is to the Diviſor, ſo is 
the Quotient to Unity. If you divide 24 by 
6 the Quotient is 4. *Tis therefore 61 : : 24.4. 
„ 8 244. 6:4 1. 


1 


5. If 
E- ; 
"9p 
x Co 
7.x 
is 


3-4 
1 
e 
* 
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, F. If a quantity be made by the Multi. 


plication of two others, either of them will 
be its Diviſor, and the other the Quotient. 
6. In Maultiplication and Diviſion Unity 
makes no alteration . 
J. If a number be multiplied by another, 
and the Product divided by the ſame, no- 
thing is done: For what Multiplication does, 
Diviſion undoes. Wherefore in the applica- 
of | tion of one magnitude to another if the ſame 
" | Magnitude be both above and below the 
NC Line let it be blotted out in both places. 


hel _ EXAMPLES. 


Fi- | 297) 187135075 (630084 337+ 
[ont 297. | 


1. - — 1 1 6000) 4320[765_ 
1 5 7201275 
„ „ = 


* 

3 * 
— 

% 
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J 
297) x87x35975 (639084 127 
X7F82x 37.68 297 
Sg 


380 24% 2, x59 (47 
5 332X368 
4237 
| D Fe | 
8. Sometimes a number is to be divided 


N 
5 
1 


by an irrational or indefinite Number, ei- 


N 
1 
8 
— 
1 
= 
22 
8 i 4 
8 
þ * 55 
2 7 
3 
8 
* a 
© 
72 
3 
2 
=. 
"3 


= 
[4 


* 
2 


df 
Y 
N 
4 


ther conſiſting of Integers or mixt. In this 
| Caſe take as many ot the firſt Figures of 
the Diviſoreas are neceſſary, for the firſt Di- 

viſor, and then inevery following particular 

Diviſion drop one of the Figures of the Di- 


viſor towards the Left Hand, till you have 


got a competent Quotient. 
; EXAMPLE. 
| BY 
427. 
28. 
ö r 
357922840 467227 c 307 8 
297442 
ae. 


i 
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This is an excellent Contraction of Di- 

viſion ; and of great Uſe in Aſtronomical 
Computations. For Example: If 137638 

be to divide 126223 multiplied by the 

Total Sine, that is, with five Nonghts 

ſer after the laſt Figure. Set down but 


one Nought, and for the reſt diminiſh the 


Diviſor. 139638) 162230 )61707. 


9. Symbolical Diviſion puts the Diviſor un- 


der the Dividend with a Line between them, 
and then conſiders, whether, in their Com- 
poſition, any one magnitude multiplieth 
both of them, and ſtrikes it out in both. 


Diviſion, when the Diviſor and Dividend 


have the ſame Signs, whether + or — will 


have + in the Quotient, when divers Signs —. 


Divide] AE BAc . 6A 
D 40 as. B—C | 3A 


_ Quotient E| BA | Bj-1 | A fr A. 
wor #2 


2. 4s for the Rule about Indexes in Divi- 


ſon, he that will ſee what has been ſaid con- 


cerning them in Multiplication, and wary the 
tryal, as the nature of Diviſion does require, 


will eaſily underſtand it. 


„ 
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CHAP. VI. of PROPORTION. 
F of Four Numbers the firſt be to the 


ſecond, as the third to the fourth, thoſe 
numbers are called Proportional, The Ra- 


tio of one number to another is found by 


dividing the Antecedent by the Conſequent; 


as the Ratio of 31 to 715 4+. i. e. quadruple 
| Juper-criparting ſeventh. 


2. Wherefore if the ſame number multi- 
ply any two numbers, the Products will be 


Proportional to the numbers multiplied ; 
and if the ſame number divide two num- 
bers, the Quotients will be proportional to the 


numbers divided. 
5 3 
As IH . ho. 2 4936 (9. 


i. $B-BA | BARB 


3. Wherefore it four numbers be propor- 
tional, the Product of the two Extremes 
will be equal to that of the two middle 
Quantities. Cot Pon tr, | 

Now 79 ©: 7*4- 9*4 $225.36 

1X 

4. Hence follows are Rule of Pro- 
portion. Ifof three numbers given you divide 


* 8 Cf SIG YET 2 . 
#7 


the 
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the Rectangle made by the ſecond and 
third by the firſt, the Quotient will be the 


7 fourth Proportional. Let there be given 7. 


9. 28. and call the fourth ſought, O. Then 
Ss. . 9. 9 12 
7Q= 9x 28 therefore 9 x 28B=Q. 


* 


7 
Alſo 5. 12 : : 8. 8x12, 1. e. 191. 
„ oticcnt wal 


5. Of three given Numbers to find a 
fourth Proportional, the two firſt give 
you the Ratio: The Queſtion is concerning 

the third. In Direct Proportion the firſt Term 
is of the ſame kind with that by which the 
Queſtion is made. But in Reciprocal Propor- 

tion, the firſt Term is that by which the 

Queſtion is made. B 

6. Direct Proportion is when the greater 

that Term, by which which the Queſtion 

is made is, the greater the fourth will be 
alſo, and the leſſer it is, the leſſer the fourth. 

7. Reciprocal Proportion is, when the grea- 

ter that Term, by which the Queſtion is 

made, is, the leſſer the fourth will be; and 


che leſſer that Term is, the greater the 


fourth. „ I 
S8. Proportion is Continual is, when all 
the Terms between the firſt and the laſt 
are both Antecedents, and conſequents in 
the ſame Proportion. 8. 13. 
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8.12.18. 27, are = for 8. 12: 12.18 :: 18. wy, 


88 Be Sd S .. 
Alſo . B. * aq « oqq 6. . 


Wherefore in this "RY if the laſt Term 3 


be o, and the ſum of all the Terms be Z. chen 
Z will be the ſum of all the Antecedents, 


and 2— the ſum of all the Conſequents. 3 


9. It Four Quantities be _— | 
Ack :: BS. they will alſo be Alternately | 
Inverſiy; ; and in Compoſition ; ne, and 


2855 


Mixtly proportional. ”— i 


A. & :: B. g. 
Alternately A. B:: « 
Inverſly. . A: 
In Compoſit. Ax. &: : B-. B. 
or AB. B:: & 45.6 
In Diviſion. A—&. « Wen A 
or A—B.B ::«—4.. 
Converſly. A. AN:: B. B＋ 5. 
+a. wi A. AFB: :&.c + 5. 
Mixtly. Ax. A—x::B+6, BS. | 
28 rl ATB. A=B:; «+6, «— | 


10. In any number K Proportional. 4. 
one of the Antecedents is to its Conſe- 
quent, ſo will be the ſum of the Ancecedents | 5 
to the um of the Conſequents Let there 


9 
WAR . 
4 2 
FE ** 
4 
"44 
LEN, 


Mas. ak "oc 


| Þ 


N * 
= . 
5 
by . 
2. 
| ? F 
*D TOM ence 
+ 
7 1 . 
7 * 
2 5 
9 


% x : 
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FER : B. : C. y:: D. &: Then will be 


K : A+B4-C+D. «TE&+»+98. 

A 1 ru * :: B. g. and in Compoſition. 
For Q AB: «+5 :: (B. g.) C. y. and 
PD ATBT CA E:: (C. % Da. 

Alſo in &. G:: Z— . Z—x. Wherefore 


GZ. . or . Z gc. 
SGK 2 Th 3 
S =£ 3 

of the Terms „ 


11 If the Antecedents of ſeveral Propor- 
tions be equal. As one of the Antecedents 


is to the ſum of its Conſequents, ſo the other 
: to the ſum of its. 


Say A. B: : c. g. and A. C:: &. y, and 


AD : &. G. then is A.B+C-+D.; ; &. 6&+ 


Yo. It appears from the foregoing De- 
monſtration; the Terms being placed Alter- 


12. If of two Ratio's the Conſequents are 


equal, they are to one another as the Antece- 
dents? If the Antecedents are equal, they 
are Reciprocally as their Conſequents. 


1 1: 7.9. and g. 4 : : 7. 


13. If twice Four Quantities are alike Pro- 


4 2 al, then their Sums, and their Dif- 
fterences are proportional. 


ä Si If four Proportionals be either multi- 
l1 s or diyided by 4 Other W | 


i 


28 Mr. Oughtred's Rey 


the products and 8 will be propor- 3 
tional alſo. It follows from the third. 


15. The Ratio of the Antecedent to the 


 Conlequent, is compounded of the Ratio of 


the Antecedent to a third, and of that third 
to the Conſequent; or of the Ratio of the 
third to the 1 and the Ratio of 
the Antecedent 2 : 3 5 
. A. and 9: : 54 9. 
* 11. 9 | 1 


16. As for the Invention of the fourth 
Proportional in Aſtronomick Computations. 


If 100000 be the firſt Term, the fourth is 


found by the fiſth. Cap. 4. Caſe 3. As 


100000. 809202 : 39875. 32260. 


If 100000 be the ſecond or third Term, the 


fourth is found by 8. Cap.5. 137658. 1001000 
nis. 1 - 

17. As forthe finding out of a Proporti- 
onal Part from the given Difference of 2 
numbers in the Canon of the Profthaphereſes. 


In the Prutenick Tables, at Gr. 62. Of the 


Anomaly of the frſt Epicycle of the Moon 

the Proftaph. is Gr. 4| 1786, Ablative, an 

the difference Gr. o 0433. How great a 
part is due to the Anomaly Gr, 62 56672 
Say 1. 0 0431 :: 0| 5667. 0 | 245. per Cap. 4. 
Sect. 5. Cale 2. Then 412864 002454 
| 2031, Which is the correct Proſthaphare- 


fir. 


] 1 
/ \n RE . 
= . x% 
3 

. 1 5 

© 


of the Moon, congruous to the Proſtaph, 
ol Gr. 4 | 2031, the next leſs in the Canon 
is Gr. 41786, anſwering to the Anomaly 
of Gr. 62. And the difference Gr. 00432. 
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nd on the other hand ; if there be 
a the Anomaly of the firſt Epicycle 


But 4| 2031—4 |1786=2 | 0245. Say there 


1 fore © | 0433- 0 0245 :: 1. 0| 566 ,. The 


parts to be added to Gr.62. And the fought A. 


x nomaly is Gr. 62 | 566, 


18. The Converſion of Sexageſimals into 
Decimals. And of Decimals into Sexageſi- 
mals is thus: 45 Sexagefimals are turn- 
ed into Decimals, by dividing by 60, and 


0 7 Decimals are turned into Sexageſi- 
mals, by multiplying by so. As 


re 
and 1. 075 :: 60. 45 8 — 


Diviſion by 60. Sets the ſeparating Line 


| one ſtep toward the Left Hand,and divides by 
b; and Multiplication by 60, ſets the ſepara- 


ting Line one ſtep toward the Right Hand, 
and multiplies by 6: WhichRule 1s obſervable. 
But 1 be ſeveral Sexageſimal Species 

joined toTntegers, ſuppoſe 127. 32. 00”, og“ 
45 ; uſe this Abridgment, under the Inte- 
gers 127; ſet the Sexageſimals in an oblique 
Deſcent, and then, from the loweſt, 1 
g . each 
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each by 6; and ſet the Quotients in the next I 
upper rank, till you come to the Integers. 5 


1275332784723 
32002708333 
001625 

09 5 
I 45 


On the . hand. If Decimals by gi- 


ven, ſuppoſe 1275333784722; multiply 


them continually by 6, and write the Pro- 


ducts under one another, dropping one place | 


toward the Right Hand, that the deſcent 
may be oblique. Obſerve the Exam ple. 


The degrees of che Bauidee, with 
decimal — ſuppoſe 236| 4276 are turned 


into Decimal Parts of the Day, by dividing 
by 360, i. e. 6x 60. 


6) 226 [4276 
60) 39/4 046x6 
| 0[6567433 : x60, 


6557433 into e by multiplying b 
360; 1. e. 606.  Obſerverhe Example 


2 


And the Decimal Parts of the Day ſup- 


A N r n * . 
Go a4 a Ls —_ we te 6] ROOF! 3 = „ rag a LL ARE Ac A * 2,50 cle VN 3 
2 8 3 Bf iS 3 7 . ee To Hot bn els Co nS i 00 a F 
N : . N l Se; K . OT a AG IRC 8 * 
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The degrees of the Equinoctial with De- 
* cimal Parts. Suppoſe 2364275 are turned 
nto hours, by dividing by 153 5. e. 385. 
00 23614276 
5) 78|$092x3 
15 | 76184Xx5 


And hours with Decimal Parts are turned 
into Degrees, by multiplying by 15; i. e. 
„„ A | | 
Hours with decimal Parts. Suppoſe 1576184 
are turned into decimal Parts of the day, by 

I dividing by 24; 1. e. 466: 
And decimal Parts of the Day. 8 
6567433 T are turned into hours by divid- 
ing by 24, i. e. 6x4% _ 
| 4) 15 [716184 

6) 31940464 

} r 

A Collect Sum, ſuppoſe 191374 is turn. 
ed into an Expanſe Sum, by dividing con. 
© tinually by 60: and an Expanſe into a 

3 _ Collect, by multiplying it continually 


RR, 3+” 
60) 3189/3 
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So that if the Collected Sum be of Uu. 5 


nities, viz. 191374", the Expanded will be 
53". 09” 34”. i.e. 53 ſecond Sexagenes; 9 


firſt Sexagenes; and 34 Unites. But if 3 
the Collected Sum be of the ſecond Sexa- 
geſimals, viz. 191370", the Expanded will 7 


be 53*. 09. 34 


19. Arithmetical Progreſſion is an equa - 
lity of Differences. As 74. 12. 9. are in Aa- 
rithmetical Proportion 7. 7—1: 12. 12-13. 


20. Wherefore of . Arithmetically 


proportionals the Sum of the two — 3 
is equal to the Sum of the two in the mid- 


dle. 7-H12—3=5—3+12. 
21. Add the ſecond to the 3, and ſub- 


duct the firſt ; the remainder will be the 1 


_— As 124 — q. 
*Tis called Continual Arithmetical 


„„ when every Term has the ſame 
increaſe; as 4. 7. 10. 13. 16, 19. the com- 
mon increaſe is 3. So that every Term 
cConſiſts of the firit, and as many common 
Differences as it is ſteps diſtant from the 


KArſt. 


The Thirteenth Term will be 4+12x3, | 


1. e. 4T36=40. 
23. Add the firſt Term to des laſt, and 


multiply them by the number of Terms, the 
product will be twice the ſum of the Pro- 


greſſion. 404+3x13=572=2Z, or twice 


the ſum of the Terms. 24. If 
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24. If over a Series of Terms, in Geo- 
metrical Progreſſion, you ſet ſo many Terms 


in Arithmetical Progreſſion? To any four 
Terms, in Arithmetical Proportion, there 


will anſwer four in Geometrical Proportion. 


Indexs, 6. 8. 10. 12. 14. 16 iS 
I Terms, 5.15.45.135. 405. 1215. 3645. 10935. 


Bec auſero-þ16—6==20. then is 1 


And from hence appears the Invention of 


any Term in a Geometrical Progreſſion. 


25. There is alſo a Proportion called Mu- 


ſical. When in four Numbers, the firſt is 
to the fourth as the difference of the firſt 
and ſecond, to the difference of the third and 
fourth: As 5. 8. 12. 30 are Mulically propor- 
tional Becauſe 5. 30: :8—5.30—12 :: 3. 18 

In Symbols, A, M, N, Es Let A. E:: MA 


E—N. Wherefore AE-AN==ME—AE 
theſe Terms being rightly ordered, the Rule 


will be an. = anda "= 


2AM 2 EN 


words thus; If the Rectangle contained un- 
der the firſt and third Terms, be divided by 
the Exceſs of the firſt doubled above the ſe- 
2 cond, the Quotient will be the fourth Term 
in Muſical Proportion: Wherefore the firſt 


Term doubled ought always to exceed the 


t } ſecond, D NOTES. 
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EL TRIS © | 
9. If any have a mind to ſee the deriva- 
tion of theſe Proportions, they may find them in 
Dr. Wallis's Treatiſe of Algebra. Cap. 19- 
They are too much to inſert here. 25 
7. Reciprocal Proportion may be beſt ex- 
Plained by 2 equal Rectangles. 


„ bs 
_—— 


14 B 160 * 0 


| | 160 A= 40 
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Here AxB==axb confequently A. a :: b. B. e 
Theſe Quantities are ſaid to be Reciprocall | « 
proportional, becauſe A is to a, not s Bu t. 1 
h but backwards, A. a:: b. BB Jn 
1 VV 17. 1 


3 
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17. In the Prutenick Tables, &c. LP 
r will ſtand nn 


o [5667 
ö e 433) 2450 (066144 
f Fase 2165 _ 
| 0000 2850 
227 +7: , 2008 
17 . ow 
5 1 | | be | Oe. 
0245 


18. Tbe kinder on of Py malt into 


a Decimal, , &c. Divide an Unite into 60 
parts, and the ſame into 10; there muſt 


of neceſſity be contained in every tenth 6 Axtietbs; 
and conſequently the ſixtieths muſt be divided by 


6, to reduce them into tenths ; and tenths mul- 


3 riplied by 6, ts reduce them FO ſixtiet hs. And 


© this is the Foundation of all that belongs to this 
| Matter; and will eaſily ſatisfie any one con- 
cerning this, or the following Operation. 


19. Degrees of the Equinoctial with De- 


| cimal Parts, &c.] The Reaſon is thu. The 


2 whole Cirels conſi ts of 360 degrees, that is, 
© 36xIO, or ten times 36 degrees; and therefore 


. B. every tenth of the whole Circle contains 36 
ah degree: So that you muſt divide Equinocrial 
1 7 1 Degrees by 36, to caſt them into tenths, and 


S tent hs by 3G, to caſt them into 3604. 
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CHAP. VII. 


Concerning the greateſt Common M E A- | 
SURE by which given Numbers are 


reduced to the leaſt Terms. 


1. TH E greateſt common Diviſor or 


Meaſure of two Numbers is found 
by a perpetual Diviſion of the greater by 
the leſſer, and of the Diviſor by the Re- 
mainder. For that Diviſor, which firſt di- 
vides its Dividend without any Remainder, 


will be the common Meaſure of the given 
Numbers. As of the number 899, and 
744 the greateſt common Meaſure will be 


31. As thus, 


744) 899 (r 
IR iis mx 
1355744 (4 
| | 620 


5 134 [155 0 

„„ 

t (4 

1 
JS 


Rx S 8 22 


e 
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= © oo: CT rn” 
— i) x24) x55) 744) 899 (a 
1 X24 rag £28 74 


21. Numbers are reduced to the leaſt Terms 

ol the ſame Ratio by a diviſion of them both 
by their greateſt Common Meaſure. As 
9899 and 744 are reduced to 29 and 24, 
the leaſt Terms in that Ratio, both being 
2 dividedby 3 1 their greateſt Common Meaſure, 
nd So 3Aq are reduced to A * divition of 


by. 6A 
e- chem both by 3A. And 4e are reduced 
di- 67 


en ; to 22H by adiviſion of them 7 by 24%. 


tel Aldo BA is reduced to A, by a Diviſion of 


L 

a | chem both * B. For that which is done by 

; Mulciplication, is undone by Diviſion. 

' 3. Wherefore, If the greateſt Common 

; Meaſure of two Numbers be 13 Theſe 2 

Numbers are called Prime Numbers, and are 
the leaſt which bear that Proportion to one 
another. Such are 29 and 24 


4. If a Number be a e Number, with 


3 reſßect to two other, twill alſo be a Prime 
4 Number to the Product of thoſe two multi- 
| plied into one another? Hence the manag- 


3 


8 > 8 — 
* 
0 
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ing proportional Numbers may be made 


more eaſie oftentimes. For Example, 
: | 
5. You muſt remember always when a 
Fraction is before you, to reduce it to the 
eaſt Terms. As 344 to 24 


899 29 
9 


1. Concerning this matter you are to conſult 
the ſecond Propoſition of the ſeventh Book of 


Euclides Elements. 


4. Is this Example 12 $8 : : 15. 10. Firſt 
you (as is before directed) reduce the Ratia of 


1 zo 4, by dividing them by their common ] 


Meaſure 4. ſo that 3.2 : : 15. 10. Then 
dividing 3 and 15 by their common Meaſure 


3. The Figures will be theſe; 1 2. :: 5. 10. 3 
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| - ©HAP-ve- 
lc oncerning FRACTIONS. 


11. [ ] Nity, or any other Totum or whole 
EF thing, may be conceived diviſible 
into never ſo many parts; which receive 


bo. 


a 
8 


their Name from the number of parts into 
which Unity is ſuppoſed to be divided. As, 
il Unity be ſuppoſed to be divided into two 
equal parts, x 34 are called ſeconds; if into 
three, thirds, ec. „ 
2. Fractions conſiſt of two Terms one 
above the other, with a Line drawn be- 
tween them; the lower of which tells you, 
that Unity is to be ſuppoſed to be divided 
into juſt ſo many equal parts, called the Deno- 
nator. The upper tells you, how many of 
| thoſe parts belong to that Fraction 5 and 
zs called the Numerator. As 4 Numerator , 

- 1 Denominator. 
This Fraction does denote four fifth parts 
of an Integer; that is: Suppoſe an Integer 
divided into five parts, this denotes four of 
thoſe parts. ral OW 


| NS 1 Thers- 


z 
$ 
| 
4 
[2 
[3 
2 
by 
F 

U 

þ 

14 


. 4 f 


; 
: 
| | 


: 
: 
1 


i 


* 
1 
„ 
2 
| 
1 


! 
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3. Therefore whatſoever Ratio the Nu- 
merator has to the Denominator, the ſame 


has the Fraction to Unity. 
. 2241 8: 


—  ———— 


4. And 6 a Ratio may be expreſſed 
innumerable ways, and that in higher and 
higher Terms, infinitely in the ſame habi - 
tude one to another; it follows, that Fracti- 
ons may be expreſſed innumerable ways al- 
ſo; as 5 (the leaſt Terms in that Ratio, 


12 


and in Latin called Quincunx) is equivalent 1 


to 2-02. £2: and any other numbers 


3. 48, 60, 108, | 
that ariſe from the multiplication of 5 and 12 
into any other number, by Se&. 2. Chap. 6. 


| — Wherefore the Terms of equal Fr a- F 
77 ctions are proportional; and if the Terms 


* 
_— 


are proportional, the Fractions are of equal 


yalue. 


by the Denominator. 


6. If the Numerator be leſs than the De- 
nominator,the Fraction is leſs than an Unite; 
if equal, it ſignifies an Unite? If the numera- 
tor be greater than the Denominator, the 
Fraction is as much greater than an Unite as 
that is greater than this? A Fraction is re- 
duced to Unites by diyiding the Numerator 


1 . 
1 
79 
Pt © 
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5 
Cn 
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rs | Concerning, the Addition and Subduction 


2 ; „ Fractions. 


reduced to the ſame Denomination by 

: dividing the Denominators by their greateſt 
common Meaſure, and multiplying the 
Terms by each others Quotients ; then the 


- - Numerators of the ſo found Fractions are to 


ebe added or ſubducted. And laſtly , write 
that common Denominator under the Sum 
or Difference. Ew 
2. And if Integers be mixed with the 
2} Fractions, they are to be numbred _ ; 
1 | Ein | Or 


1. IF the Fractions to be added be of divers 
1 Denominations. Firſt, They are tobe 


a Mr. Oughtred's * 
For Example, If you would take out of | 
6 zz theſe Fractions, 13 and r 


of al you muſt add ir and A z and they will 
1 39-28 


19 A 
come to 2 and or 20 VIZ 2 which | 
48 8 48 | 

being taken out of 6 3 there will remain * K I 


as in the Example. 


"Tas = 
chere remains 


A444. and Z. the Sum will be 


AZB 
= Foam 


Out of f 5 take 8 8 remains rn 2 or 


mmer 
3 


* 
Po 
PA 
1 of 
. 
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5 
[> : : 9255 
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4 Bb 
x — 


3 . * cle 
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ö SMK F. 
4 Concerning the Multiplication and Divi- 
I ſion of Fractions. 

= Mz compares the Numers- 
1 tor of one and the Denominatar 
of the other, that is, reduces them to their 
leaſt Terms, and multiplies the Terms * 


id the ſame name. 
2. Diviſion compares the Te of the 


ame Name; and multiplies the Terms of a 


| | <teren Name. 
3. If Integers be mixed with Fractions, 


g they are to be reſolved into a Fraction. 


Examples of Multiplication. 


4 5 
upon g is 58 on J 29 
22 ag „ 


. 
+ 
v3 

Sd 
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A 


A - 3s 2A 
5 upon B: 405 upon Z 5 
A „ 
r 


Examples of Diviſion. 


1 „ 

CALL == "(4 2 
re SCAir , ,,, 
* 5 | 1 


» IC da; whe Age ” — IPO LTPInR > = MCI — 
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5 ii 227 ĩ ä 3 NY 3 3 
. 155 


U 8 D 2 
C 
EV ana no: MR a RE PIE 

A ok 1 #7 K : N 
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B. _ 0 ps BC © 
| DaAc ; t 


4. What Number i is 2 of 212 Maltiplyz 0 

er r : 1 / $15 87.6 © 
5 Of what Number does 6 contain 32 0, 

Divide 6 by 3. for 5 71 316 1.12. 7 i 


821. l: 
6. The + 
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Ci 


—_— i 3 
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6. The antient? — 4 3 
1 — of Muſick g 
are wont to connect 
Fm of Ratios, 
either to be conti- 
nued or diminiſh'd, 
boi Curve Lines after this manner: If the 
Ratio's be 3 to 4 and 4 to 3. 
1 7. To continue Ratio's is to multiply them 
as if they were Fractions. To ſay let theſe 
Ratio 3 to 2 and 4 to 3 be continued, is 
25 much as to ſay, let 2 be _ multiplied upon 
2, and ſo there will ariſe 3 No the Ra- 
tio of 12 to 6 1 double. Wherefore a 
twice and · an · half · Ratio upon a once - and- 
one third Ratio produceth a double Ratio, 
"that u, as Muſicians ſpeak, a Diapaſon is com- 
pounded of a Diapente and a Diateſſaron. _ 
lImminution of Ratio's is done by Diviſi- 
on, as to ſay, take out of the Ratio of 3 to 2, 
the Ratio of 4 to 3, is as much as to ſay, di- 
vide 2 + by 5, thus, 203 (3. Which Dao: 
tient is the Meaſure of an entire Tone. 
Whence Muſicians ſay, that the Difference 
between a Diapente and a Diateſſaron is a 
Tone. As in this Line or Chord divided in- 
to 12 parts. 


* 5 A pon 2 1% Buell e Ouanriy 


= — 5 muſt be divided B, f bat is, B . 1 


Zion, and then it will 223. . As for Di- 


21d BBC = ; W 
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NOTES u 

Here 7 ſhall briefly and /pmbolicall deve 
the Reaſon and Myſtery of Multiplication and 

Diviſion of Fractions. To that purpoſe I iI 
make uſe of this Example, Suppoſe that you ar: 


to IR * upon 84 Tu plain, firſt that? 
Ax . 


; becauſe you are not only to m 


D $a, 1. 
which ariſes bom a Multiplication of A up 255 


AC 


multiplied upon D the Denominator of the Fra. 


viſion the matter ban Is thus D) 5 ( 65 1 


AC DYA/AC! 
CY B\ 50 


"Wy 
BD BD) 


£7 
Pp 
8 
ö . fy | 
* 3 
NH 


the greater, E the leſſer. k 
their Summ ? what is their Difference? what 
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CHAP. XL. 


Some eafie Examples, which prepare the 


Way for Analyticks. 


1 I. 1 firſt, that for brevity ſake and 


to help the Fancy, we make uſe of 


7 theſe Symbols, A and E ſignifie two Magni- 
tudes of which A is the greater, E the leſſer, 

A their Rectangle, Z their Summ, X their 
Difference, 2 the Summ of their Squares, 
2 % the Difference of their 
7 Summ of their Cubes, X the Difference of 
their Cubes; A, M, E ſtand for three quan- 
b tities in continual Proportion; A, M, N, E 
for Four; Q: C: QQ. Qc: ſignifie ſuch 
and Powers; V denotes the Root or Side of 
. a ſimple Power. But if the Power be inclu- 
died between two Points at both ends, it ſigni- 
fies the univerſal Root of all that 
included; which is ſometimes alto ſignified 
by b and r, as the V is the Binomial Root, 
the Vr the Reſidual Root (or of the Apo- 
tome.) Dis a note of Equality. 


Squares, Z the 


Quantity ſo 


2. There are two Numbers of which A is 
I ask what 1s 


15 
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1 —Y 
is their Rectangle? what is the Summ of 
their Squares? what is the Difference off 
their Squares? what is the Summ of their 
Summ and Difference? what is the Diffe. 
rence of their Summ and Difference? what 
is the Rectangle of their Summ and Diffe. 
rence? what is the Square of the Summ 2 |: 
what is the Square of the Difference? what 
is the Summ of the Squares of the Summ and 
Difference? what is the Difference of the 
Squares of the Summ and Difference 2 
what 15 the Square of the Rectangle ? 


Z=A+HE |. © . X=A&—E-: 
Z N= ZA Z-X—=2E | 
2Z+3X=A NE |, 
ZX Aq E= N 4 Zq. X . : as 
=Aq+F2AEFEq=ZT2E. ; 

Xq=Ag—2AE+Equ=Z—2#. 

ZqFXq=2AgbEq=2Z. 3 
Zq—Xqa4AE 1£q=—=;Xq=AX 


3. There are two Quantities, the Summ | 
of which is Z and the greater A; What is 
the leſſer ? what is their Difference? what 
their Rectangle? what the Summ of their 
Squares? what the Difference of their 
Squares. e 2 E 
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LE=Z—A. X—2A—7, FL, A—Aq 


ZA S 22Z A2 
; But if the leſſer E be given, 
AE. E.  #=ZE—Eq. 

2 q- 2ZETzEq. N Za 21 


4. There are two Quantities, of which 
. the difference is X, and the greater A; What 
z the leſſer? what is their Sum? what their 


Rectangle? what the Sum of their Squares? 
what the difference of their Squares? 
EAX Z=2A-X A=Aq—XA 
| Z=2Aq—=2XA+Xq X—32XA—Xq 


7 But if the leſſer E be given, 
| A=E-+X ZD EA -& TE NE 
| z=2Eqþ2XEFXq X=2XEFXq 
F. There are two quantities, of which the 
greater has the ſame proportion to the leſſer, 
> Fas R to s; and the greater of them is ſup- 
"poſed to be A : What is the leſſer ? what 
lis their Sum'? what is their Difference? 
what their Rectangle? what the Sum of 
their Squares? what the difference of their 
"Sq uares 2 
E=SA. Z=RA+SA X=RA—SA A 
5 1 5 "= 
[==SAq Z RHS. 
5 R Rq 


ES. -- 


X —=RqAg-Sqaq. 
— E. 


But 


" * — — 2 3 - 
—— — — — were nl 
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A=RE Z=RESE. REE 
E=REq z=Rqtq-l-SqEgq._ 


' X=RqEgq—SqEg. 


But if the leſſer E. be given, 


& 4 8 3 


> I - 


89 


6. There are two Quantities, of which hel : 
Rectangle is ; and the greater A: Wha: | 
15 the leſſer? what is their Sum? what . 
their Difference? what is the Sum of ther? , 
Squares? What is the Difference of their, $ 
Squares? : 


EF. ZA ＋ . — 

"WM a MN 
—  L=o—mq 
| aq a Ad 


ISS 
75 hol 
2 BN 
| 
8 
1/5 up 


But if the leſſer E be given, 


=. Z. EE. X=#—Eq _ 
1 E 
=#9+Egqg Egg 
=_ N = 
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wo 
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J. And from hence many equalities a- 
2? riſe. Let us take the Sum and Difference 
for Examples. 


2 Z=A+FE=2A—X=2E-X=Aqb-#t= 

7 E+Eq, &c. = 
2 X=A—E—2A—Z=Z—2E=Aq=#= 
; Eq, Ge. . oo 


na. After this manner the ſame quantity will 
admit of divers Interpretations and Diverſi- 


LE 

8 ; i 5 

| he: . 
. = 5 


Here (no more being neceſſary) I ſhall only 
3 adviſe young Students of this ſort of Learning, 
to practiſe theſe Queſtions ſeveral times "Over, 
and to draw Figures for ſome of the Equations; 
"whereby they may gain 4 full underſtanding of 
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CHAS 
Of the Geneſis and Analyſis of POWERS. 1 


1. N Ecauſe all things are to be reſolved 
into thoſe parts of which they con- 

fiſt; firſt we muſt know of what parts eve- 
ry Power conſfifteth Now Powers ariſe 
from the fide or Root multiplied once or 
more times into it ſelf; The Root multiply- 
ed upon it ſelf makes a Square, The 
Square, multiplied upon the Root, makes a 
Cube. A Cube upon its Root makes 23 
Quadrato-Quadrate, or fourth Power [4] 
This again, upon its Root, makes a Qua- 
drato-Cube, or fifth [ 5 ] And after this 
manner there are made a ſixth [o], a ſe-F 
venth [7], an eighth [$], a ninth [9], aÞ 
tenth [Io] Power, Go. | N 
2. Wherefore the Procreation of Power 


= 
* 
. 
ES 


7 
Yr 
x: 


from a ſingle Root, which conſiſts of one 
Figure or Note, hath no difficulty at all. 
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7 be 8 Table of POWERS from "i 
E ſa e Root. 
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3 But Powers from a Binomial Root aro | 
ernte after this manner. 3 


* 
* 


Sr 
——u— 


» GE an, an —ð˙⁊[0 


The G ene ſi is of Powers fro a Binomial b. 1 
_— 1 | 
AqFAE 
AE e = 
: rs = ores 


Ac PCzAqE TAE 
" +AgE+2AEq+Ec 2 
Ac+3z 4 — 3AEq7-Ec. l Cube. 


— 2k 


E . e e eee = 2 * 2 — 5 


Aqgq+;AcE+3Aqr * 8 
+ AcE--3 AqEg--3 AEc+Eqq 


Aa er Tea TAE dd ua. 
ATE &C, ( drato- _—_ 


1 4. And by this Artifice may be framed a 

i abe of Powers aſcending in the ſcale So 5 

| | a Binomial Root; which I call the 1 ATT ER 
VVV 


N 


n 


1 E 3: ne. 
Y * 
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2 5 3 FEE Rs 

8 5 £27 (SE be EA 4 34 e - 
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5. Every intermediate Species of each 
row is made up of the two Species of the 


former row next unto it on both ſides ; 


namely, the Power of A in that above it, 
and of E in that below it. The Number 
prefixed to it is made up of the two Num- 


bers next adjoyning in the foregoing Pow- 


er, ſo that you may continue it as far as 


you pleaſe 


6. In this Table the two extreme Powers 
in each rank are called the Diagonal part 
of the Power; the intermediate Species, to 
which the Unciæ (or Figures ) are prefix- 
ed, are called the Complements; all the 
Complements together with the Power of 
E are called the Gnomon. : 

7. From this Table tis manifeſt, that the 


Square from a Binomial Root conſiſts of |? 
the Diagonal Squares of the greater and | 


the leſſer Nomen, with two Rectangles made 
by them. The Cube of the Diagonal Cubes 
of the greater and the leſſer, with three So- 
lids made by the Square of the greater up- 
on the leſſer, and three other Solids made 
by the greater upon the Square of che leſſer. 


Thus from this Table you may learn the 


Parts of which higher Powers COR  - 
8. This Table (being full of fine Myſte- 
ries) do's alſo ſhew how many places be- 


long to every Power ar to its Complements. 


Ks 


= — N — 
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For becauſe between two Squares there can 


be but one kind of Complement, there- 


fore the Square requires but one place for 


ics Complement. But becauſe between two 


Cubes there are two kinds of Complements, 
therefore the Cube does require two places 
for its Complements. 


NOT ES. 


Every intermediate Species, &c.] That 


it, (for inflance take the fifth Power ) the 
7 third Species AcEq (before which, in the fourth 
' Power, ftand next to it ACE and AqEq ) takes 


from the former Ac, and from the latter Eq. 


And ſo of all other Species. 


But the Number prefixed, &c. ] To keep 


to the former inſtance, 10 prefixed to AcEq z#s 
| the Aggregate of 4 and 6 prefixed to ACE and 
f AqEq in the foregoing Par 
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Concord the Geneſis or C ompoſe tion 


of POWERS. 


's QUopoſe you are to compoſe. a Square 
: from the Root 57. Then the great- 
er Note A is 5 or 50. The leſſer E is 7. 


Let 


e N 3 * 9 = 
7 Ps 9 „ RIES — DP) 


58 


> ERR cog; . 2 
n * 4 RR 
A 

r . * — — 4 * 


oor ar, a 
—— 
= 
TOO » Vt” GAs cre are og 22 2 N F Ss Ce Be 
. a x ov: p * 5 3 72 OY d * * 3 
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Let them be written at the diſtance of one 


Place or Degree from one another, and 


draw a Line under 
them, Under 5 25| 7]Aq 


ſet its Square 25, 1 2AE G | 
under 7 its, which 490 Eq ? e op 
is 49, then double 3249 


5 and multiply its 
double by 7, and the Product will be two 
 ReRangles, wiz. 70; and write 70 1n the | 
intermediate Place. Add them up as they |” 
ſtand, and the Product will be 3249 for 
the ſquare of the fide 57. 2 

2. Suppoſe you were to make a Cube from 
the Root 57. Let them be ſet down two 
Places one from the other, and draw: a Line 


under them. Under 5 
ſet its Cube 125, and _5 2 


under 7 its Cube 343. 125 Ac 


Then N the Square 525 G AqE © 1 


of 5, and multiply it 735 j3AEq 


ſo trebled by 9, and the 143] EC IG 


Product will be 525; 
three greater Solids to 


be | 


1850193 


be ſet in the former intermediate Place; 


1 


alſo treble 5, and multiply it ſo trebled by | 4 


49 the Square of 7, the Product will be 
735; three leſſer Solids to be let in the lat · 


ter intermediate Place, that is, one Place 


| 
i 


further towards the gn hand. Add cher | 
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up as they ſtand, and the Product will be 
185193 for the Cube of 57. 
3. If the Root conſiſt of many Figures, as 
this 57209. Firſt you muſt compoſe the 
Power of the two firſt Figures 57 ; then ta- 
'? king 57 for A, and the next Figure 2 for 
E, proceed as before; and ſo till you have 
diſpatch'd all the Figures in the Root. 


£24 


2.8 


a O 
Wo 
| |: 
ws 
—mm— —— 


5 The Root. 
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L212 B 2. 1 Root, 
_ ac . 
r 
7/35 ; AEqę Gnomon. 
1343] Ec N 


— 


1794 
| 6 1 Gnomon. 
| | 


T JAc 


18707149278 | 3 
88 339.680 [3AqE} 

| 13]899/%0 ; AEq Gnomon. 
i | 729] Ec 


187 237051 597329. Cube. 


4 From what has been ſaid it will not t be 4 


hard to compole ay Power. 


a 1 0 
S 5 
LE 
5 
. A WE 
. 27 
"x * EA 
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1 my 
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CHAP. XIV. | 


7 Concerning the Analyſis or the Extrafion 


of the Roots of POW ERS. 


1. A Fter you have pointed the Power 


according to its kind, ſetting your 


2 firſt point under the Unites, you mult take 
the Diagonal Power out of the Figures of 


the firſt Point on the left hand, and ſet its 


er re AS Xe 8 er N er 5 - 
2 ES LO Wh OSD "IJ n 30365 T3 4 WEI IM 1 - 1 
. 5 * CCT 0 8 25 e d * e R * NN of . 
= 5 "PC a 3 9 285 pet 5 Per. oy 2 7 2 Jad n SF — 8 4 * þ — N oe Wy 
* 5 OE RY NE er oe ONO J)%%%̃̃ na i I, 2 : Ä 
1 BE d FOO TIE i IE RI OE A NEE A Sn Pon ®-3 a ER br, EN 85 F : . VV 
n ele n r . * * r n 
Re tg eh n F WO r 3 FE 4, 6 
þ ox * N . 7 5 3 5 


part of the Root; as before. 


Root down by itſelf, ſomewhere near your 


work; and then call it A. the Remainder 
as far as the next Point (which is under- 


ſtood to contain the Gnomon) being di- 
vided by a Diviſor made up of A according 


to the Nature of the Power, gives the ſe- 


cond part of the Root E; with which you 
are to compleat the Gnomon, and to ſub- 
ſtract it being compleated out of that Re- 
mainder, which it has relation to. | 

And thus again, the whole Power of the 
two Figures firſt found contained under 
the two firſt Points being ſubſtracted, there 
will remain a Gnomon reaching to the 


third Point; by means of which and your 


Diviſor, as before, you may find the third 
The 


* TY. * 
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The Extraction of the Square Root. 
7 o 


K * C nr Arn 
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7 23 . 
3 e 96|$x (57209 
1 The Punctation. 
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2A . Ln 


Gnomon: 
xt 4 2A Diviſor. 
8 AEN 
4 | FE & 
22 8 Gnomon. 
1 |144 2A Diviſor 
"11144 o 2A Diviſor 
i 10296 O 2AE 
. 81 Eqy 
—*X lozg6 \Sv Gnomon 
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2. If the propoſed Number be not a 
true figurate Number, (that is, an exact 


Square) but ſomething remains when the 
Work is done, you may ſet after the re- 


maining Figures as many Ciphers as you 
pleaſe, and continue your Extraction 

3. From what has been ſaid it will not 
be hard to extract the Root of any Power, 


fo that you conſult the Table, to learn 
thence the conſtituent parts of each Power. 


" 


CHAP. XV. 
Concerning Surd Roots. 


1. INa rank of Numbers in continual 

Proportion. As the firſt is to the 
laſt, ſo will be the Power of the firſt, whoſe 
Index is equal to the Number of terms, 


wanting one to the like Power of the ſe- 


cond. Let there be, : A, M, N, E, 
2 A M:: A. Mx SO 
| * there will be 
cauſe - >, 1 4 2 A. E Ac. Ac. 


2. Plane Numbers or ſolid Numbers are 


then called /;ke, when their reſpective ſides 
are proportional. 3 Like. 


of the Mathematicks. 64 
3. Like plain Numbers are in a duplicate 
| 1 (that is as the Squares) of their cor- 
| | pa ſides. 
|? Therefore like plain Numbers are to one 
another, as a Square number is to a Square 
na number. Alſo like ſolid Numbers are in an 
triplicate Ratio of their correſponding ſides, 
that is as their Cubes are to one another. 
| Therefore like numbers ſolid bear a cubical 
. | Proportion to one another. 
4. And generally all like Figurate Num- 
| bers of divers dimentions are 1n a Ratio of 
; their correſponding ſides, equimultiplicate 
to the number of dimenſions of which they 
bur ſt. Let the dimenſions be 4, wiz. 
] | ABCD of the one, and EFGH of the other | 
: in the Ratio of R to S. 


AE R 


3 
5 
5 OEM 
5 Bec : 
"Hr a u — | 
"£4 
* 7 - ; 
9 
WIE, . 
RAG . * 
4 8 ; 
. 


DH: 'RS 


By Mulcplicaion 
ABCD. EFGH : 


Rqq. ow 


„ „%% „„ 


. 5.1fa number be not a true Ra Num- 
ber of its kind, its N is call d a ſurd Root, 
and is ſo denoted. / q6./944. Vqq zo. Vqet 3. 

that is the ſide or Root Sw, the Square 6, the 
* fide of the Cube 4, the ſide of the Quadrato- 


3 
; 


: 1 20, the ſide of the . Cube 
13, Bs 


G O 
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6. Thoſe ſurd Roots are calld Commen- 
ſurable, whoſe numbers reduc'd to the leaſt 
Terms, become true figurate Numbers of 
their kind, and are therefore as one number 
to another. As z and y/qr47, being 
reduced to their leaſt Terms by their greateſt 
Common Meaſure Vq3, become v/q4 and 
— th, i ad 7. _—_ 
| Wherefore the qi being to 47, 
as 2 to 7, they are commenſurable. So 
Vcqoandwvci7ls are to one another, as 2 to 
7; becauſe being divided by their greateſt 
Common Meaſure /c5, they become Vs 
and c343, and therefore commenſurable. 
7. Surd commenſurable Roots are added 
and Subſtracted, if the homogene Power of 
the ſum or difference of their like numbers 
found, (as before) be drawn upon their 
Common Meaſure. As vqrantvyv quiz | 
is the /q243; that is, the Root of the 
Square of 5-2 (viz. $1 ) drawn upon g;. 
And v4147- iz is Vq75; that is, the 
Root of the Square of 75—2, (V1iz.25.) drawn 
upon+/q2. Allo VCF Vc is Vc3645; 
that is, the Root of the Cube of 72, (v. 
729) drawn upon the cs, and /cri71i5— | 
Vado is y/c625, that is, the Root of the Cube 
of 52 (viz.125) drawn upon the V5. 
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The Examples ſtand thus. 55 


vq3) V ( 
ien 4.2 
Sum wq 243 81.9 

Diff. vq 75 vV9255 
8 vc 715 Nez 7 
vc5) 40 Ve 82 _ _ 


Sum 4/c3645. vc129.9 © 
Diff. /c 625. vVci2s.5 
Votwin | vagghws 
B 27 243 (49. 7 
F 4 | Sa (VII. 1 
1 Z 5 48. (16.4 320 64. 8 
; v3) 27.9.3 3 
142 V49.7| 18 _v366 
3 * 
„ 
55 


4 8. But incommenſurable ſurd Roots and 
gd — are added _ ſubſtracted by 
„dhe Signs or —, as v N¶ꝗA and 
e r 9. UH 
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9. If a figurate Number be multiplied by | 


another figurate Number of the ſame kinds 
the product will be a figurate Number of the 


ſame kind, whoſe Root is equal to the pro- 
duct ol the Roots of the multiplied Numbers. 


And if a figurate Number be divided 
by another of the ſame kind, the quotient 
will be a figurate Number of that kind, whoſe 
Root is equal to the quotient of the Root of 


the greater Number, divided by the Root of 
the leſſer. As the product of the cubical 


Numbers 343 upon. 27 29a Cube, whoſe 

Root is 7x3. Alſo E. 
10. Wherefore the Multiplication and 

Diviſion of homogeneal ſurd Roots, pro- 


duces a ſurd Root of the fame kind: As / 
upon /q3 is V2 and ) 21 (z, 


or . Alſo iA upon E, is 


VAE and VA) VAE (wvqE, or 


REE. 
+ Hig 


11. But Roots ofa different kind Cor He- 
terogeneal) are not multiplied or divided, 


unlels they be firſt reduced to the ſame kind, 
which is done by dividing the Indexes of 


both Powers propoſed, by their greateſt Com- 
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mon Meaſure. And multiplying the Indexs 
by each others Quotients, and the Powers 


themſelves into the Species, denominated by 
each others Quotient. Suppoſe the Vqqto 


andwvccy were to be multiplied or divided, 


firſt let them be reduced to the /cccc 1000 
and y/cccc49, by cubing 10, and ſquaring 7; 
then multiply or divide. So VA and 


Vecchq are to be reduced to Vcc c and 
VecccBqq. As you may ſee in the following 
Praxis. rt 


* 


ww ? 
TO 2] r 


DD PALE. 
| [2] 3 


Again, If the v/c32 be to be multiplied 
by 2, for 2 take the /c8, and by it multi- 
ply V/c32, and the Product will be 56 
Si | | 


Alſo if the 932 be to be divided by 2, 


for 2 take the 8, and by it divide the 
Vczꝛ, and the quotient will be V4 


14/C32. 
2 


80 alſo 2 ANV Ag A. 
27 49 7 
12. If 
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12. If the Root of a Power be to be much 
plied, according to the Exigency of its own 
Species, blot out the Lateral Note of the 
the Species, as Q: 4/964, or C: Vco4 
1s 64. i: | 


13. And if the Root of a Power, whoſe 
Index is a compounded Number, be to be 
multiplied according to the exigence of ei- 
ther compounding Species. Let the Root of 
the other Species be prefix'd, the quantity 


remaining as 1t was. As 
Q. Vcc: co and C. Vcc, 
for Vcc=v [2x3]. 1 


14. If a magnitude of ſeveral Parts or 
Names be drawn upon it ſelf, one of its 
Signs being changed, it will looſe one of 
them. As 3+v/5+v/2 upon 3+ 5—v/2 
=12+v 180. 1 
NOTES. 

I. Tis plain, that AM N. MNE :: Ac. 
Mc, by contiuual multiplication M the ſeveral 
Terms as they ſtand over one another, And 
becauſe AM N. MNE : : A. E; (as 1 plain 
from the multiplication of A and E upon MN 
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7. Commenſurable Surds, &.] For as 

their Common Meaſure, multiplied upon theſe 

Numbers found, produce thoſe Surds, ſo the ſame 

Common Meaſure upon the ſum or difference of 

theſe Numbers found produces the Sum or Diffe- 
* renceof thoſe Surds, 


10. - Wherefore, we For ſuppoſe 
cc NM * e. Co 


Then as AE=bbcc, ſo the Roots Fo AVE 


A b Vbb 
whoa bbec AE, and 1 hang 


| 11. If any one does but conſider the Nature 
of Powers, he will find no great difficulty in 
reducing them. | 


14. You may ſet them thus : and multiph 


tbem. 
4 #22424 
F 


_ 
_ "= 


D 5+: vV25—v4: = =2=3-). ** 
That is 12+v36xvV5, 
Or 1 180. 


F; 
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nan x 
| Concerning E 2 2 ATIONVS. 


> \ \ Henſoever any Problem is propo- 


© poſed. Suppoſe the thing done, 
and having uſed a fit Ratiocination, call the 
ſought quantity A, or any other Vowel: 


and for the given Quantities put Conſo- 


—_— 


2. Purſue the Queſtion as the matter will 
give leave, and compare, add, ſubſtract, 


multiply or divide, till at laſt you find ſome- | 


F 
* 
5 


ſome power of it. 


3. And becauſe at firſt the known and 
unknown Quantities lie promiſcuouſſy toge- 
ther, the Terms are to be ſo ordered, that 
_ what is given in meaſure be brought to one 


thing given equal to the quantity ſought, or 


ſide, and the unknown or ſought Quanti- 


ties to the other. Fn doing which the five 
following Rules will direct. 3 


5 „ 4. Firſt 


„ „ 
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4. Firſt, If the ſought Quantity; or any 
deg ree of it be in a Fraction, reduce all the 
Quantities to one Denomination, fo that 
the common Denominator being dropt, the 
1 may conſiſt only of the Nume- 
rators. 


As ne 
Then DA—DC=Ao{BebDB-4-DC 


J. Secondly, If what is given in meaſure 
: | be mixed with the unknown Quantities , 
F | tranſpole them both, changing their Signs. 
5 DA—DC=A q+Bq-+DB--DC. 
Tranſpoſe DC and 4 DA— A 
. DC PBR Which 5 is to be ob- 
ſerved in all Tranſpoſiti tion. | 


MS. Thirdly, If the higheſt Species of the 
F ſought Quantity be drawn upon any given 
Quantity, divide the Equation by it. | 
2 BAq|BqA=Zc. 
Divide by B. Aqt+BA=Ze. _ 
"©; 
7. Fourthly, If it happen that all the g gi 


ven Quantities be drawn upon ſome degree 
of the ſought Quantity, divide the Equatian 
by the loweſt Species, according te to the « or- 
* der of the Table. 3 


5 
na Þ 
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As AqqÞBAc=ZqAq. 
Divide by Aq Aq+FBA=ZqAq. 
And aſter this manner any Equation may 
be depreſſed, if all the Terms be divided 
by the ſame degree; as Ac NA Nc, di- 
vide by A, and there will be Aqꝶ NA Nc: 


But if you divide by Aq there will be A+X 


Ne. Which Operation will be of uſe in 


the numerous Reſolution of affected Equati- 
ons; becauſe the ſide is more eaſily judged of 
in leſſer than in greater Powers. 


8. Fiſthly, If any Quantity be a ſurd Root, 
The Equation is to be purſued in the Powers | \ 


themſelves. v/qBA+B=C. And by Tranl- 


qoſition vVOBA=C—B. Therefore being | 

o 8 

BAS CQ-2CB＋Bq, or 

A = Cq=-2CBTBq 
7 


Alſo Vu: BA CA: — DB, or 
Vu: BA CAD -B. Therefore 
being ſquared, BA CAB BDT Dq, 
or A=Bq-þ2BD+Dg g 
0 4. 


Laſtly 


Fore Ac=108Aq, and A=108. 


0. The conſtitution of Equations chat con- 

fiſt of three Species, equally aſcending in 

the Scale, will appear from Seck. * 3 4. 
Cap. IT. For becauſe | 


Z—A=E agen 1 
| Z,—E=A ) both CE 
"- 3 parts 
5 ES X== | upon 
ua fo of the 2 * X, Oc. 
And there will ariſe ſuch Equations. 


ZA—Aqz=r Aq —XA—=# 

| ZAq—Aqq=Fq A een 
Z Ac Acc E Acc XA AEC, 

Oc. | ec. 


ZE—EqzE® EqFXE== . 


ZEq—Eqq=Fq Edd FG aA 


ZEc —Ecc=/£c EC XE A 


Oe. Oc. 


When therefore an Equation is propoſed, 4 


confi ſang of three Species, equally aſcend. 


ing 
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| Laſtly, 1 a venl, or by hs vx; - 
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Species. But in the middle Species, if the 


tities be given, the Difference is alſo given: 


the Sum is given. For by the 2, Chap. II. 


= Mr. Oughtred's Ae 


ing in the Scale. You muſt ſuppoſe the ab 
ſolute Quantity given, to be a Rectangle 
under the two ſought Quantities ; Whether! 
they be, Roots, or Squares, or Cubes, &. 
or whatſoever be the Power of the middle 


higheſt Species be negative, the Coefficient 
is the ſum of two unknown Quantities ; and 
to bs expounded of them both. If affirms 
tive, the Coefficient 15 the difference of 
them : And the Species to be expounded of 
che greater, being negative, or of the leſſer, | 
being affirmative. 5 


Now the Sum and Rectangle oftwo Quan 


Or the Difference and Rectangle be given, 


Q: 32: —F=QSX N 

Q: 1X: T2 : 
Therefore Vu: Z=; * 
Vu: X- = Z. 1 

And 2Z, and ;X of two Quantities being I 
given, the Quantities themſelves are given.] 5 


5 
IL Rule. vu: X- EE (47) Ne 
: 15 And] 


I. Rule. 222 Vl: Z-. 1X) = 
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And theſe two Rules will ſerve to ſolve 
ſuch Equations as conſiſt of 3 Species equal- 


hy aſcending in the Scale. 


10. The Compoſition of the Six Bino- 
mials from their ſurd Roots. The Rule is 
this: Z- Ez R= Z. But for Reſiduals, 
tis L—2A—=Xq. F 


I. Example. Let the Binomial 4-v 11 
be Squared. Here the 7. is 16-11 27. 


and is V16xVII=ZV176; the double of 


which is /704. Therefore the Square will 
be 29--4/704. This is the firſt Binomial. 

II. Example. Let the former Bimedial 
be Squared, viz. Vqq. 12-4-vqq*z. Here 


L is VII A or VE +7; that „ 


the v/ <2 by 7. Chap. is . 
Vꝗq ZV qq, or qq; xvqqz7—=vVqqvi, 


Lis 3. the double of which is 6. 


Therefore the Square will be * bo 46. 


This is the ſecond Binomial. 


III. Example. Let the latter Bimedial, | 
be Squared, wiz. | 


. 99 vad; Here Z is vV=+ 
v.15, orthe VEE; cha b, 288 by 
Pe <0 7 Chap 15. 
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7, Chap. 15. And X is the Vd xv a 
15, or the /qqg8ox/qqgg ; that is, dA 
viz, 20. The double of which is the 
— 5 5 ; 
Therefore the Square will be 2 
8. This is the Third Binomial. 
In the Three following, which conſiſt 
of Binomial and Reſidual Roots connected 
As Vb: ACE: pl vr: A—E: It is mani. 
feſt, that the Z is 2A, and the Z is A- 
Eq. Wherefore, 7 1 
IV. Example. Let the Major be Squa: 
ed, vo: 2 ＋ &. pl VI.. Here! 
6 + 4 5 

— 
: 1 IS. 7 E 
that is, * „ viz, Vj. The double of which 
is the /209. Then the Square is Vi 
This is the Fourth Binomial. 


wee . 
* that is 7. And Eiwau: p 


V. Example. Let the Potent a Rational 
with a Medial be Squared, viz, Vb. vi 
T1: pl. vr:v5—:. Here the ſum of thi 
Squares is the 5, that is 20; * 
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is thev/5—1, that is, V4, vis. 2. There- 


fore the Square is /20-j4. Thus is called 


the Fifth Binomial. 


VI. Example. Let the Potent, two Me- 
dials be Squared, viz. Vb: VV: pl. 
vViv/5-+/3. Here 2 is the Vñ , that 
s /20: and the X is the V/5—=3, that is, 
| 4/2 ; the double of which is the 8. The 

; vol therefore is V/29+vV8. This is call- 
* 


the Sixth Binomial. 


II. The Reſolution | of Binomials- In a 


Quadratick Binomial, the greater part or 
nomen is the Z, the leſſer 2E. But in 
| the 2. Chap. 9. we have this Equation. 


Y | Wherefore, if inſtead of A and E you 
take their Squares Aq and Eq, there will be 


Q Aq+Eq ;—AqEq= Q:: Aq—Eq. 


That is Z- Ka- x From which 


Theorem 


* — br ce” #2 841.5 4 mg ST phe, 8 2 * 
0 5 95 2 E NN . to 
eo SR IDF e * 2 a UH 6 
8 * 1 42— * 
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Theorem this Rule is deduced, for che A- 
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i is or Reſolution of Binomials. 
Lv. aa. 0 - 
I. anole. Let the fide of the firſt Bi 


Wherefore 
2 a 


nomial be ſought, wiz. 2 54 704; which 
? conſi 2 8 theſe N Gag 


—Z is i and the £ 
#4q is — that is — 7; the Root of 
4 4 


13 by de ob 2o-s. 
which -_ Ins But by the Rule 9 +. _ 


* - I : Therefore the Root ts 4]-v11, 


And iscalled the firſt Binomial. 
II. Example. Let us find the Root of 
the ſecond Binomial, v/ +6, vis. Z 


2A. Where efore —Z 15 1 = A is 3 


And = -d = 20 Irs that i IS, 


E 
16 


Now 


1 


| the Rule v/ : 


and NE Xq is — 
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Nom the v4 8x. But according to 


E 12. % 12 


4 + 
Therefore the Root is qq 12 +v/ 9 : 


And it is called the former Bimedial. 


III. Example. Let us find the Root of 
the third Binomial VV — 45 ＋ 80 : Vita 


z. A-2F. 12 Is the 4 2 ad the Ewv10 
245__ | 
” 
1 1550 the vs —_ >, X. But by the Rule 


— ; ads 1 
5 * 3 Therefore 


Vis « Vqqiñ 
80 


the Root of this Binomial is * 4 . 
Y/qqis5. And it is called the latter Bimedial. 


G IN. 


16 16 . qqz7 
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IV. Example. Let us find the Root of 
the fourth Binomial TTY 20, vix. Z- FEIZR. 
Wherefore £57. is 2; and X is the vs ; 
and 4$Zq—#q is: ney (99: 22 : that i * 
Now the 1 1s R 


But by the Rule 


242 9b: 7+v29. 

—— 4 ** 

74/29 2 VNV 12729 

| 2 4 | 2 4 
Therefore the Root will be Vb. Wy 0 


8 V 22 . And called the Major. 


V. Example. Let nd the Root of the 
fifth 3 v 20-17, vix. Z 1-2 . Where- 
fore 2/20 is the 5: and & is 2; and 
 #2q—=#q is 5A; that is, 1: Whoſe Root 1 
is X. But by the Rule | 

VIV. Vb. INA 

Ss v 5—1 . vr I. 
Thirefore the Root is Vb: /5+1 : pl. 
Vr. v5—1. And is called the Potent, a Ra- 
tional with a Medial. 1 
VI. Example. Let us find the Root of 


the ſixth Binomial V20+v/8, vis. Z T2. 
Where- 


\_— 
7 
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Wherefore 22. is V5ñ; and the Æ the 2: 
and 220 — K is 5—2, that is 3; whoſe 
root /; 15 :X. But by the Rule N 
Foe VAN. Vb. VS Vz 
Iz -V; Vr. y;. 
Wherefore the Root of this Binomial is 
Vb. ve+tv3: pl. V-. 
And it is called the Potent two Medials. 


12. And here by the way we may learn 
| the Conſtruction of a plain Rectangular 
Triangle. Becauſe Zq=X.q4AE, wiz. 
| Hq=Bq+Cq. per 47 of the firſt Book of 
' Euchd. Any two Lines or Numbers being 
given A and E, the ſides of the Rectangular 
Triangle will be AE. A=E and AE, 
or (inſtead of A and E, you take Aq and Eq) 
they will be Aq--Eq. Aq—Eq. 2 AE. Vi. 
v 4Aq Eq Or, if you take two Numbers, 
2 and 1, the ſides will be 3. 1. 4/8. vis. 21+ 
| 2—1, V/4x2X1, or allo 5, 3, 4 vis. 41. 
| 2-=1, and 2x 1 twice. | 


| _ 13. Two Rectangular Triangles being 7 
given, H. B. C. and h. b. c. to make a third. 


of them, and that two ways. 
Firſt, Becauſe Bq=Hq—Cq, 
5 and bq=nq=—cq. 


Leet chem be Multiplied upon one another 
and there will be Bq bq=Hq hq--Cq cg 
7, = "G3 | 


mi, 
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mi. Hqcq-+Cq hq. 
But Hqhq-Cq<cq+2HC hc=Q.Hh+C<. 
And HqcqCqhq+2HChe=Q Hce+Ch. 
Subduct one Square from another and 
there will be Bq bq=QHh+-Cc : mi. Q: 
Hc-}-Ch. „ 
And ſo of theſe is made a third Triangle 
Bb. Hh Cc. Hc+Ch: This is the firſt 
Rule. In Words thus: 5 
For the Baſe of the new Triangle, take 
a Rectangle of the Baſes: For the Hypote- 
nuſe a Rectangle of the Hypotenuſes increaſ- 
ed, with a Rectangle of the Catheti. 
For the Cathetus: A Rectangle made 
by the Hypotenuſes of the firſt and the 


|  Cathetus of the ſecond increaſed with a 


Rectangle , made by the Cathetus of the 
firſt, and the Hypotenuſe of the ſecond. 
Secondly, Becauſe Hq=Bqr-Cq 
7 TY 
Multiply them upon one another; there will 
be Hq hq=Bqbq--Cq cq pl. Bqcq+Cq bg. 
But Bq bq-Cq cq—2BC bce=Q.Bb—Cc. 
And Bqcq-Cq bq2BC bce=Q.Bc+Cb. 


Add theſe together, and there will be Hq hq 


=Q:Bb—Cc:pl. Q. Bc-|-Cb. And ſo of theſe 
is made a 3d. Triangle, Hh.BbB—Cc.Bc--Cb. 
This is the ſecond Rule. In Words thus. 

For the Hypotenuſe of the new Trian- 
gle take the Re&angle of the pores 
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For the Baſe; a Rectangle of the Baſes 
leſs by the Rectangle of the Catheti. 
For the Cathetus; a Rectangle made 
by the Baſe of the firſt, and the Cathetus 


of the ſecond, creafed' with a Rect- 


2 angle made by the Cathetusof the firſt and 
the Baſe of the ſecond. 


If the ſides of a Rectangular Tri- 
——_ be Multiplied continually according 
to theſe two Rules, the firſt Multiplication 
will make a Bicompoſit Triangle, the ſe- 
cond a Tricompoſit, the third a 2 
compoſit, &c. 


| Example. Rule I. Bb. iden: He- -Ch. 

B. H. C. A ſimple Triangle. 

r 

Bg 3 — IC A Bicomoſic Triangle 
C 


Be. Hc+HCq. 2HqQo 
2HCq HqO+Cc 


" Bc. 3 * HqC4-Cc. Tricompoſit 


B qq Hqgt3HqCq. HC HCC 
__ Cqq+-3HqCq. HcC+3HCEe 


Bag Hqg-6 1 AHeC LAH Ce, 


>, e. 


Quadricom poſit. „ 
„ . 7 
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Example. Rule II. Hh. 1 dero. 


H. B 3 Simple. 

RBC 

—Ha. * 280. 1 Bicompoſ t. 
1 TC 

Hc. A 5504 2800 

233300 BqC- Cc 

* Hc. Bc} ;—3BCq. 3BqC—Cc. * Tricompfi 5 

5 H B 85 3 
Had Bqq—3BqCq. 350 Ce 

Cqq - B qq. BeC—3BCe 


Hog . 4BcC—4BCc. 
H e — t. 


NOTES. 


9. In which there are Three n 22 7 
That , if the Exponents of the unknown Quan- 
tity be in Arithmetical Progreſſion. As AA. A. 1. 
Whoſe Exponents are 2. 1. O. or Aqq. Aq. 1. 
whoſe Exponents are 4. 20. and the like. 


Now the 8am and hes. Se] For 
becauſe Q. Z.: „ 5 Or which 1 
2 one, i7q : —#= _ Wherefore 

u av. Xq= 


hs 
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Again, QZ X: CQ. ZZ. Or which 

it all one, ; X- Zq. Therefore 
Vu: X- $Z.q=3Z. 1 85 . 


10. 'Twill not here be a miſs to take an 
Example or two. 2 


The Fifth Example is this, 


: Vb: VT: pl .I, and (as hath 
been obſerved) Z=2A and AV Aq=Eq, 
Therefore the Ze; that is the 20. 
Þ (For ſuppoſe 20 in Square = the Vs. 
| will be half the /20, and 24/5 the 203 
28 appears from the Figure.) And the 


I. For (as was before ſaid) 


f #=v/Aq—Eq. and 5=Aq and I Eg. 
Therefore 5—1I=vAq—Eq. | 


The Sixth Example is this. 


| Vb: 5+: - pl. „-V. Here again : 
for the ſame reaſon, Z 1524/5 3 that is, 20: 


and the is v5—3 ; for 5=A A and | 


= = EE. | ; 


G4 CHAP, 
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CHAP. XVII. 


A Second Inſpettion of the latter Table | 


in the 12. Chap. 


14 „ the Species of Powers ariſing Þ 


from the Binomial Root A+E are 


_ Affirmative. Every other Species of Powers, 


ariſing from the Reſidual Root, is Negative. 
As the 


And the QQ: A-E : Aqq—4AcE+ 
6Aq Eq— 4AEc+Eqq, &c. So that if 


you take the Alternate Species of any Power 
and make two diſtinct Sums of them, theſe 


Sums connected with the Sign of the Root, 
will be the Power of the Root it ſelf. And 
this 1s the Conſtitution of Binomials and 


Reſiduals, Quadratick and Cubick, &c. 


2. Wherefore the Difference ot the Parts 
of a Binomial or Reſidual Power is the 


homogene Power of the Difference of the 


parts of the Root. As Ac}-3AEq mi. 3AqtE 


Ec, or Ac; AE -; AqE- Eq CAE. 
3. And the Difference of the 


| Squares of 
the partsof a Binomial or Reſidual Power, is 


the homogene power of the Difference of the 


Squares of the Parts of the Root, As 


Op Q : A—E : is Aq—2AE+Eq, Þ 
and the C:A—E: is Ac—3AqE+3AEq-Ec. Þ 


* DF WL» 
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Q: Ac+3AEq mi. Q. 3AgqE-+Ec is 


C: Aq-Eq. 


For according to the Example of Rule J. 


in the 16. Cbap. Sect. 14. If A be the Hy- 


potenuſe of the Triangle, and E the Ca- 


| thetus , and Aq—Eq the Square of the 
! Baſe. The Theorem may otherwiſe be ex- 
| preſſed thus, FR 


. 


Q. He--3HCq : i: HC Cc 
C: Bc. Therefore, Cc. | 
4. But if the Species of which thoſe Parts 


conſiſt, be alternately Affirmative and Ne- 

gative, the Sum of the Squares of thoſe 
parts is the homogene Power of the Sum of 
| the Squares of the parts of the Root. 


As Q. Ac—3AEq- pl. Q. 3AqE—Ec is 


the C: Aq Eq. | . 
For according to the Example of Rule II. 


| Chap. 16. Sect. 14. If A be the Baſe of the 
Triangle, and E the Perpendicular, and 
Aq Eq the Square of the Hypotenuſe, 

the Theorem may otherwiſe be expreſſed thus; 


Q. Bc—3BCq. pl. Q. 3BqC—Cc= 


C. Hq=Q. He. Therefore, &c. 
F. All the Intermediate Species of every 


Rank, are alſo Powers of mean Proporti- 
onals between A and E. For between Ac 
and Ec there are two mean Proportionals, 


AqE and AEq; which are alſo Cubes of 
Mand N: So that A. VAE. v/cAEq. E. 


are in continual Proportion, vis. A. M. N E. 


For 
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For AqE=AMN==Mc and AEq=MNE 


Nc. And from hence you may learn to 


find as many mean Proportions as you pleaſe. | 
If you would find Five, the Power muſt be Þ 


the Sixth, or cc; the Index of which ex- 
ceeds, by one, the number of mean Pro- 
portionals ſouht. | 7 


And they will be A. Vcc ACE. v/ccAqq. 
'Equ/ccAcEc. vccAqEqq. vccAEqc. E. —. 


6. Every intermediate Species is made of 
the two Powers of the Parts of the Root, 


whole Indexes both together are equal to 
the Index of that Power to which it belongs. 


But the diſtance of the middle Species from 


the Extremes, is equal to the Index of one 
of the foregoing Species on the one hand, 
and the other on the other of which it is 
Cempounded ; and between which it ſtands, 
wiz. AqEc is made by Aq upon Ec, and is 
the third from Aqc, and the ſecond from 
Eqc. e 1 


A Conſectary. And hence it is eaſie to 


conſtruct the Power of any Binomial Root 

given, having found all the mean Propor- 
tionals between each part of the Root, and 
that Power of each which you are to Con- 
ſtruct. For Example; Let the fifth Power 
of ACA be Conſtructed, the Cube will 
be 1205 1 1 Ac 
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O ioA A- Ac Ad 5V EAgcc 
* © 5 fqA plus AA Io FAC 
 vEAgect = Toy EcAqq 

- {pov EcAqgr- ERC EA 

| 9 Ed "= Aq Ac. 


| «, If any Specics be multiplied upon the 
, the Product will be a middle collateral 
] Species, in the next row ſave one, and e- 
> Equally diſtant in number from the ewo Ex- 
* Wicemes. FFF 

Ac is AqqE, which is the firſt in or- 
er after Aqc, and the fourth from Eqc. So 
ACEx/E is AqqEq, whichis the ſecond from 
Acc, and the fourth from Ecc: And fo of 
the reit. 3 $209 


| 8. If any Species be multiphed by AE 
or X, the product will be the Difference 
between thoſe two Species in the row 
following it that lie next it, one on one ſide, 
and che other on the other. As Ps 


AcX—Aqq—ACE. AqEX=AcE—AqFq. 
AEqX—AqEq-AEc. EcX=AEc—Eqq. 
Hence if all the Species of any Rank be 


multiplied by X, the Difference of the two 
K . extreme 
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extreme Species of the next higher Rank will 


be produced. 7 
As Ac+AqE+AEgqTExX is Aqq—Eqq. 


| 9% In thoſe Ranks which ſtand in odd 


places, or have odd Indexes, ( /,c, qc, &c/ 


the ſum of the two extreme Powers: But in 
thoſe Ranks which have even Indexes (5 
4 cc. &c. ) the Difference of the ſame is e 
by A- E, drawn upon each Species of the] 
lower foregoing Rank, having their Sigm 


alternately, affirmative, and negative. 


As Ac+Ec is made by Aq—AE--EÞ 
drawn upon AE. And Aqq—Eqq is made 


by Ac—AqE--AEq—Ec upon A -E. 


10. If the ſame Quantity be multiplie by 


«a> C3-—=< pe 


upon two contrary Quantities, the produced 


Quantities will be contrary. As A- 


2E Eq upon A—E makes Ac—3AqE-Þ 


T3 AEq—Ec. But the ſame upon —A—+E 
makes —Ac+3AgE—3AEq+E. 


x1. The Uncizor Numbers perfixed to the 


ſeveral Species are numerarie Figures. Al 
under A and E are laterals; all under Aq 


and Eq are Triangulars; all under Ac and 


Ec are Pyramidals; all under Aqq and Eqq 
are Triangulo-Triangulars; all under Aqe 
and Eqc are Triangulo Pyramidals; all un. 


der 


JAE 


GY Eq, 2El 
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. Acc and Ecc are ae D 


12. * a i Hake conſiſts of three parts - 


2 Acre. . 
2. JAqzAE 3 AE. 3AEq 
3Aql. 3 Al 
zEql. 3Elq 
6AEl. | 


Cube 


© Iq, 2A 


And Note, that if any Is) the num 


ber of negative Sides be odd, the Species will 
de negative; as Q: A-E—I: is AqÞ+2AE+ 
| 2AET-Eq—2EI-Hlgq—2Al, * the C: A 


E—I is Ac+3 AdE L zAEg- TES -2EaL 
HEIq—c—3Agl+3AIg—GAEL 


N 2 ＋ E 8. 
1 K you Square Ac3 AEq, and Square 


\AGE-A-Ec | and ſubſtract the * from the 


former, you will then find the I any 


| #0 tbe Cube of AA—EE. = = 


Lg 5. Which are alſo Cubes of M * NJ 
Let there be A.M. N.E , then there will be 


AMN Mc, and MNE Nc. For AN 
=Mq , and therefore ANM= Mc and 


| {3 | | ME 
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 ME=Nq, and therefore MNE Nc. 5, 


 Finually, and there will ariſe /CAAAEEEEEEÞ 


1. LRom the firſt and moſt eaſie Equa 


poſition, and Interpretation; by taking that 
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here — A and VcAqE and VS AEq con. 
tinually;; or which 1s all one, v/ AAA — 

vVcAqE and cAEq continually, and there will 5 
ariſe VCAAAAAAEEL=AAE, reel ; 
multiply VAE and /cAEq and VcEEE cm f 


SAE. Therefore they are in continual Pri 
Portion. 


e ne 


e XVIII. 
r Amen 


tions, which are nothing but eiche. 


expoſitions of the Terms or ſimple Affe. | 


ctions, (lach as are thoſe of Chap. 11. 
Z. —E=XX, and ;x—+E=ZZ,, &c.) innu- 
merable * rs may be deduced by Addition, 
Subduction, Malciplication, Diviſion, Tran. 


which 15 found equal to ſomething elle, in 
the room of that to which it is found equal. 
Which Analytical Furniture is not leſs pre- 
cious than plentiful; of which I ſhall give Þ 
you ſome of the moſt chief and neceilary Þ 
ones. Many more may be found by a Stu- 


dent of this Art. And wherel loever, eicher 
" 


— 
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in Arithmetick, or Geometry, or in any 
other Art, he ſhall meet with a quantity 
equal to another, that is the ſame quantity 
| diverſly expreſſed. He muſt all manner of 
ways diſcuſs and vary that equality, that he 
may find a new Inſtrument that may be 
uſeful to him, which he is to keep in ſtore, 
and (as he ſhall have opportunity) to bring 
forth for the help and advancement of this 


2 
8 
5 rt 
3 LI 
5 
By” 7 3 7 
; 52 
* 
Bo 
2 


| 2Q: 1 iQ 2:06. C: ING 
F „ 2 | 
Mii atom — 


CF: L RET Cc. C 1 


. 3 


2. If a Line be biſected and otherwiſe; 
the Rectangle under the unequal Segments, 
is equal to the difference of the Squares of 
the Biſegment and the Interſegment; 1. e. 
of half the ſum and half the difference of 
the Segments, 5 C2. AES Q: A ＋- ZE: 
| = +A—;E, and that is AE=;jZq= 
2 . 5 | | 


4. If a Biſcted Line be increaſed” A 


Rectangle under the whole increaſed, and 
the augment is equal to the difference of the 


Squares 
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—+E: mi Q:;3A. And AE upon AS 


Q-FE+A: mi Q: 2E. PS 
Therefore the ſum of three , (Aq rA 

EA-Eq) with either of the Extrems being 

given, the other two are given thus: 


va: Aq+AES+Eq—iAq : mitA=E | 


Vu: Aq+AE-jEq—3iEq : mi 2E A. 
For Q:3A+E: =ZAq+FAE+Eq. 
And Q:3E+A=AqjAEJ1-;Eq. 
5. If you divide a Line any where,the Sum 
of the Squares of the whole, and of one Seg- 


ment, is equal to the aggregate of the Square 


of the other Segment, and a double Rect- 
angle under the whole Line, and the for- 
mer Segment, 7 e2. Zq4+-Aqz=2ZA Eq, 
and Zq--Eq=2ZEAq. Wherefore 
2ZA—Eq—Aqz=Zqaz2ZE--Aq—Eq. 


6. Tf a Line be divided any where and 
lengthened with either of the Segments, 
four Rectangles under the Line ſo divided, 
and the added Segment is equal to the Dil. 
ference between the Square of the whole line, 
ſo lengthened, and the Square of the other 


Segment. 8e 2. Q.: Z -E: —Aq=e4ZE, 


and Q: ZA -A: —Eqgz=4ZA. 
r * 


RY 


difens. pd 


44 FF 62 


fa txq=Q. 42: ＋ 22 2 X:. This 
2 en 
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coy If a Line be divided into equal and into 


| unequal Segments, the Sum of the Squares 
ol the unequal Segments, is equal to twice 
the Sum of the 3 of the een, 


Inter ſegment, 9 


4 R Aqbtq=2Q: A+; E: ＋ 20A“ : 


==: © If you dintle a Line equally and 4 4 a 
14 Line to it. The Sum of the Squares of the 


whole , ſo lengthened, 1s equal to twice 


the Sum of the Squares of the Biſegment ſo 


lengthened, and the Biſegment 10 ez. 


Q: A+E: +Eq=2Q: ASE: +2Q-: 1A: 
AE: TA EA: +2Q:3E: 


9. A ga=ZA—AE=XA+AE= "ZAP 


XA=0Q: Z—E: =Q:E+X: E= 


— E q=ZE—AE—=AE XE IZE 


XE O 2Z2— A: T0 IA 
Aq. 


ee e —ZA—Aqz=ZE— 


 EqzAq—XA==E a E e — 
Na- ANA L EEIXE. 


11. Z = Aq E pls 2 AED AE 
e E=2Q: Z : + 
2Q : 3ZZ—E: A- 2N: Q 
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Conſectary may be drawn from the two 
laſt Equations, viz. If a Quantity conſiſt 
of the Squares of two other Quarrities, 
its double will conſiſt of two Squares, name- 
ly, of che Sum and of the Difference. And 
its half will conſiſt of two Squares, namely, 
of half the Sum, and half the Semi · Difference. 
And Xx=adq—=Eqz=ZX=2ZA—Zq= | 
Zq —2ZE=2XA—Xq=2XEFXq=e=ZA | 
LZE=XA+XE=Zq— 12ZE—ZA+XE | 
—2 4 — nn Arz N: mi: 
Q. 2 MAE. 


: AZE: —=Q: AE. F. 
. 1 A— 1 EQ! 1A -AE K. 
For 2. X . 


3 2A+E upon | 4 E23 

AX. And 2A 2E upon A=2Aq A 
=X.-+-Xq. And 2A 2E upon E—2AE 

—+2Eqz=Zq—Xx. And 2A—2E — * 
2AE —EqaEX.—Xq. 


14 xq=Zakq=2 4 upon ZE 
==7.5—4Aqtq. | 


15 ZA=AqtE+AEq. AndX==Aq E 
1 man N LE=AcES+AEc. And 
N N Wherefore 7+3Z. 

5 And r ⁰ that — 


CT 11 $54 X*2.290 


5 4 SA C2 
— 8 ? _ * R ö 
4 N mA 9 FF ²˙ w ² ue CT NR a Pe A Rn F WWW EE ͤ Fo et i Ir Le at 
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FF . 
Z XS X XF==Ac — AqE+ AE 


And X'Z=X-FX&=Ac Alon Wn. 


Ec. And X.X=Z—Z#=Ac—AqtE— 


AEq+Ec. Hence ZZ+X.X=27. "And 
, . And Z X ZE. 


And X.Z—Z,X==2XF. 


16. If ina Circle 7 be to 22 : : J. 1 
113. 2355. hen 
= 2. P. Periph. 
& r :: Rq. Circle. 
.: : 2Rc. Cylind. 
= Rc. Sphær. "OT | 
J. : ˖ . ; 


And 


= 


n. : 2 P. R. Semidiam. 

r. & 2 TY Circle. 

q. aq : e * ee 
1. 89 : Pe. Sp 


Q 


ce 5 12 ÞC. Can.” 


17: Mapavas theſe Problems and Theo: 


rems are to be underſtood. 


N Jani I. Thoſe Triangles are equal, in 
which either three Sides, or two with the 


| Kol as by them, or two Sides with 


H 2 e 
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an Angle oppoſite to the ſame Side, ſuppoſing 
there be an Angle oppoſite to the third Side 
of the ſame kind; Or two Angles with the 
Side that lies between them, or two Angles 
with a 2 r to the ſame Angle, 
are equal. 206. e I. | | 

Theor 2. Plain Triangles are like, if they 
are Equiangular, or have all their ſides pro- 
portional, or have one Angle equal, and 
another between proportional Sides, and a 

third of the Ee 4. J. 6. 7. 6 
Theor. 3. In every Triangle the greater 
Side is ſubtended to the greater Angle, and 
the leſſer to the leſſer, and the equal fide to 

the equal. 18. 19. el. 
TDhbeor. 4. Two right Lines are Parallel, 
if a right Line cutting them makes either the 
alternate Angles, or the external and inter- 
nal, oppoſite Angles, or the two internal 
of the ſame ſide, equal to two right Angles. 

And on the contrary, 27. 28. 29. 30. . 

For parallel Lines are as it were one broad 

Line. 5 | 5 
Theor, 5. The three Angles of a Triangle 

are equal to two right Angles; and the ex- 

ternal Angle equal to the two internal, and 

oppoſite Angles, 3 2. 1. 5 
Tbecor. 6. If a right Line drawn from the Cen- 
ter, cut a right Line inſcribed in the Circle in 
| kaif, it will alſo cut it at right Angles, 2. “ 3. 


2 1 a a : 7 on Bans Roe N ht 
PR eG — os e f AUG 755 a PS; * n Ct 4 2" 
: x * PR * . * 7 ont” a F — . | r 5 ** 5 
„ 8 "= "000%: 4 A * ö . 8 8 56 Weine 8 * 
c. 3 0 * be U * I y "1 * * * , — 
* r h * wum * N . pe N Fe * * RAY m 2 N * — 
r r 2 xz 4 7 > 1 * LE — + \ — — yy +" — 
* r 2 — * n * 4 2 , 9 
hee * * „ c eee 234 £ 4 de . r . *: ("6 2h] — — 
1 8 © We r Us . 6 7 
a , bp Sa SMC 3 5 «., 5p n s — — FREIE ORB a deb ee do... hes * 
" 0 , rg — 4 8 


- > AO 


* 2 * 2 ® [a TREE 
3 = — 
* on eee 
PRO. n %s we. A N " a; TR "6% * an — 
1 22... 
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Theor. 7. A Perpendicular to the end of 


the Diameter, is a Tangent to the Circle by 
the 16. 18. 19. e 3. . LH BROS 
Theor. 8. The Angle at the Center is e- 
qual to twice the Angle at the Circumfe- 
rence. | "x3 
Theor. 9. In the ſame Circle or in equal 


Circles, the Angles upon equal Arches are 


equal, 2t 4 3. 


Theor. 10. An Angle in a Semicircle is 


a right Angle; 3 143. 


Theor. 11. If from a point of the Circumfe- 


rence two right Lines be drawn, one touching 
the Circle, the other cutting it. The meaſure 
of the Angle comprehended between them, 
will be equal to half ſo much of the Circum- 
ference as is cut of, 3 223. Ms 

Theor. 12. Triangles or Paralellograms of 
the ſame heighth, or between the ſame pa- 
rallel Lines are to one another as cheic B 
ſes, 235, 76,37, 38, < !. .Ahd 1-46. 


Theor. 13. If a right Line divide equally an 


Angle of a Triangle, ic will cuc the Baſe 
into parts proportional to the Legs, 3 e 6. 
Theor. 14. Let any Ret A, 
angular Triangle be noted, 
with the Letters A B C. 
So that A ſtands at the right C Þ © 


Angle, and BA may denote the Baſis, and 


CA che Cathetus, and BC the Hyꝑotenuſe. 


H 3 Theor. I $» 


” 
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Theor. 15. In ſuch a Triangle, a Perpen- 
dicular from the right Angle upon the Hy- 
potenuſe, divides the Triangle into two Tri- 
angles like to the whole, and to one another. 
BC. BA. CA:: BA. BP. AP: : CA. AP. CP. 


The Hypot. The Baſes. The Perpend. 
Hence, 1. the Perpendicular is a mean 
proportional between the Segments of the 
Hypotenuſe, and therefore the Square of the 
Cathetus is equal to a Rectangle made by 
the Segments. Vix. BE 
BP. AP. CP. and APq=BPxCP. 
2. The Baſe is a mean Proportional be- 
tween the Hypotenuſe, and that Segment of 
it, which lieth next the Baſe, viz. 
TC BA. BP. K+ 
3˙ The Perpendicular is a mean propor- 
tional between the Hypotenuſe, and that 
Segment of it which lieth next the Cathe- 
tus, viz, BC. CA. CP. ET... 
4. The Square of the Baſe and Cathetus, 
are as the Segments of the Hypotenuſe 
which lie next them, BP. CP :: BAq. CAq. 
For BP. CP:: BCxBP. BCxCP :;: BAqCAq. 
5. The Squares of the Hypotenuſe is equal 
ig the Squares of the Baſe and Cathetus to- 
gether. BCq=BAq+CAq. For BC 
BCxBP4BCxCP=BAq+FCAq 
WWW 


terſect one another 
Rectangle made by 


Rectangle made by 


gles of a four ſided 


34 Circle, are both 
together equal to 
two right Angles. 


| Theor. 16, If two 
right Lines inſcnb- 
ed in the Circle, in- 


within the Circle, in 
the Point (A.) A 


the Segments of the 
| one, is equal to a 


| other, 35 e 3. But 
the Segments of the : 
bother if they interſe& one another without 
the Circle in the point E. The Rectangles 
made of them both from the point to the 


Convex and Concave of the Circle are 


equal; 6, 37, e 3. (1. ) AB AC AD AF. 
For the Triangles BAF. DAC. are like. 
(2) EBXEF = E DEC. For the Triangles 
CD A 455 5 

If Theor. I'7. The | 
inward oppolite an- 


Figure inſcribed in 


And it you draw 
two Diagonals, the . 
Rectangle made by the two Diagonals will 


be equal to the two Rectangles made by the 


H 4 | op- 


of the Mathematicks. 103 


ccc oo open i 


i 


F J 
> 
12 
i 1 
1 
1 , 
kl 
* it 
7 


104 Mr. Oughtred's Key 
oppoſite Sides. I ſay, ACxBD=ABxCD 
—ADxBC. For making DAE=CAB. The 
Triangles ACB. ADE are like, and ADC. 
AEBare like allo, 


Wherefore AC. CB +4 AD. DE 
——_ CD :: AB. BE. 


Therefore, Cc. 


Theor. I 8. If a b C 
Perpendicular be | 
drawn from any 
Angle of a Tri- 
angle inſcribed in 1 
a Circle to the 22 
oppoſite fide, as 5B 4 
that Perpendicu- 
lar is to one Leg — F. 
ofthe ſame angle, „„ 
ſo the other Leg is to the Pe 0 the 
Circle, viz. CE. CB :: CD. CE. For the 
Triangles ABC. DCE. are like. 


Theor. 19. Triangles having one 1 
equal, are to one another in a Ratio com- 


pounded of their Sides. 23. & 6. 


Theor, 20. 


> — * 


-c 0 — 
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* 3 


' Theor.20. If (any fide of a Triangle being 

taken for the Baſe, and the other two ſides 
I forthe Legs) a Rectangle made by half the 

dum and half the Diffe 

the Legs, and the Baſe be drawn upon a 
Rectangle made by half the Sum and half 
the Difference of the Baſe, and the Diffe- 
rence of the Legs. The Square Root of 
the Product will be equal to the Area of the 
Triangle. Let the Triangle be BCD, the 
Legs BC and BD, the Baſe CD. Let the 


rence of the Sum of 


3 Angles be Biſected, BI. CI. DI. concur- 


ing in I. From whence draw the Perpen- 
diculars IA. IE. IO. There are then with- 
in the Triangle BCD, 3 pairs of equal Tri- 
| angles. . Wherefore if to the Legs BC there 


be added directly CF=DE. 
There will bz 


7 wy — nds. Ai — n * o. Aa - . 2 2 
1 r — r r he 


— 2 


4 

. 

kf 

. 

*. 
" $4 

\ 
4 

>» 

3 * 
7 
2 * 0 
> : 5 

4 Fo. 
* 
0 


1 
7 
g i 


BF 


* * 
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ard C4-:+BD--CD. And 
 BA=BF—-CD= :BC4-BD—2CD 
AC=—BF—BD=; CD+3BC—:BD_ 
_ CF=BF—-BC=jCD—3BC-+; BD 
J being drawn SBF. and CK CF. 
Draw the Perpendiculars FH, GH, KH: 
and produce Bl to H Becauſe the Ang les 
FCK+FHK= to two right Angles PCK 
. +ACQO, and Ang. ACO rAIO = 2 right 
Ang. Therefore the Quadrangles FCKH 
AIOC are like, and the Triangles CFH, 
TAC are like the Triang. BAI, BFH are 
like alſo. Now I ſay, that the Square of 
the Area of the Triangle, viz. BFqzIAq 
=BFxBXxACxCF. For 
IA. BA : : FH. BF. And 
IA. AC : : CE. FH. Therefore 
_ TAq xBE=BAxACxCF. 


Now Moulciply by BF, and there will be, G. 


Probl. 1. From a given Point, or at a 
diſtance given, to draw a Line parallel to 

a right Line given. This is the 3 ter. 

Prob. 2. A right Line being given, from a 
given point in it, to erect a Perpendic. 11e f. 


Prob. 3. From a given Point, without the 


Line, to drop a Perpendicular to it, 12 e 1, 


Prob. 4. From the point 
given A, without the A 
Circle C, to draw a Tan- 
gent AT. 173. 


W 5 


ing given, to find a third & 
in continual Proportion, Z 


11 £6. „ 3 5 


Prob. 8. A Triangle being 
given, whoſe heigth is Ac, 
and whoſe half Baſe is AB, 
to make ADqequal to it. 


being given, to make 
another equal to it, of a 
given heigth. From the 
heighths A and o, let the 
parallel Lines AS and 
ag be drawn to the op- 
poſite Angles. 


gon being given, to 


to it. 


a 


. 
HP © 
. 
2 
= 
* 
* 


Q 


B 


| Prob. q. A Rectangle being given, to make 
another Rectangle equal to it, with a given 
ide, 14 e 6. . 


Prob. 10. A Triangle 


Prob. I T7 A Poly- 8 2 


make a Triangle equal 
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Prob, 5. Three right Lines being given, 
Fro find a fourth Proportional, 1206. 
Prob. 6. Two right Lines AB, AD, being 
given, to find a mean Proportional, 136. 
Prob. 5. Two right Lines -. & 
AB, AC, or AD, ACbe- * 88 my 


2 „„ ; 
2 e r = e hae * 
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Prob. 12. Three points being given, n 
lying in a ſtreight Line, to 3 em 
ference through them. 25% . 

Prob. 13. The Baſe and Cathetus of ; 
Rectangular Triangle being given, to find 
the Hypotenuſe, or to add the Square of 
one to the Square of the other. 

Prob. 14. The Hypotenuſe and Baſe be. 


ing given, to find the Cathetus, or to take 


the Square of one from the Square of the 
other. 1 
Prob. 15. To find the Ratio of two lik: 
Figures, find a thitd Proportional Aq, Ma 
: A, E. 

Prob. 16. A Figure being given, to make 
a like Figure in given Ratio, find a mean 
Proportional R. VRS :: A. M, if the Ra. 
tio of the Figures be as R.S. 

Prob. 17. Jo inſcribe a regular Hexagon 
in a given Circle, 15 4. 5 
Prob. 18. To inſcribe a regular Decagon 
in a given Circle. Let the Semidiameter 

of the Circle be cut in extreme and mean 

Proportion, as the 11e 2 directs. 
Prob. 19. To inſcribe a regular Pentagon 
in a given Circle, find the Hypotenuſe of 
a Rectangular Triangle, whoſe Baſe is the 
fide of an Hexagon, and the Perpendicular 
the {ide of Decagon, 
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NOTES. 


4 The Sum of three Quantities in con- 


inual,&c.] Q: FA+4E=AAF+AE+EE, 


or which is all one, Q. 


AA+AE+EE—ZAA : 


Eu: AA+AEFEE—SA. Afeer 
the ſame manner there wil} be found A π“j 


AA, Ce. 


i1, Q. AN : FQ: 2M=E:; = | 


A +Eq.] It appears thus, 

ys" Sol M=wcAqE The 
E=vcEc — TY au 
A—2N=vcAc—2vcAEq. And 
M—E=2v/cAqE—vVcEc. So that 

Q : A—2N : Acc -A AEN 


 4/cAqEqq. 


Q) 2M—E « Ec CAE -V 
AqEqq. Wherefore 
C: A2NÞQ : 2M=E : =Aq-þEq. 
16. If in a Circle, &c.] wt 
d. X. 241 3K. RE 
„ 
S. 1 :: RR. ERP. 5. e. the Circle. 
NAR IR 


>A+FE=?AA (A) 
TAETEE— AA. Then ACE Bj 


al : . k 
f Ed : : ; a 3 r . 
3 * a 3 1 * <del, L 
x "Np v7 yy > n r DN f r 3 
a E 8 . 9 » mw bas 1 . - 3 * « , - # N — hy 
ya 2 6 * a — 0 VE F . 
7 \ 4 * S x ** LIE JI r * 4 
"Wu. Mae” Pa «iGo. % M4. res ante A Br 2 l * © 
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Fn 
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> aw. wor ASE 4% An Ein er C 8 l 7 8 
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K. 7 :: 2RRR. RRP. 5. e. the Cylinder. 
„ 3RRP. i. e. the Sphere ff © 
| becauſe the S phere i is ; of the Cylinder. E 
ze RRR. RED: 7 e. the Cone, be. 
cauſe the Come is 2 the Sphere ; and _— in- 
Li ng, 3 the firſt Proportion. 
ey F. K) *. . R 
: 3 Lp, | 
T. G: : 3PP. ARP. rhe Cel 
** a _ 
irn. didi :: 4 PPP. RRP. the Cylind. 
a7, &d\ :: $PPP.3RRP. the Sphere, 
u. Id: PPP. IRR P. the Cone. 


Tbeor. 20. ] Here you have theſe Proportion. 
IA. BR,: FL-BH 
IX AC:: FH. Therefore 
TASBE=BAXFH. And | 
AC. Z 
Multip. LAG BESFH —AC<BAxFHxCE 
Divide by FH. LIAqzBF=ACxBAxCE. 
Multip. by BF. I AqzBFq=ZACxBAxCFxBE. 


Prob. 18.] This depends 

pon the g1b. Prop. 7 the 

135% Bock of 'Euchde,which 

Gab. that if you joyn BE, 

' the ile of an Hexagon to A 
Ag rhe ſide of a Decagon, 

(as n the Figure) that AE fo BE: 27 * 

| ence 
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Hence it follows, that if you divide the Se- 
midiameter in that which is called extreme and 
mean Proportion, the greater $ men wilt be 


| the ſide of the Decagon. 


For let AB be a 
„ (a fund 
Becauſe a a. (as is ſuppoſe 
Then aaÞab=bb. 1 
And aa=bb-—ab. Therefore alſo b is 


to a: : a. ba. That is, the Radius is to 


the [i ide of the Decagon : : as the ſide of the 


| Decagon to the remainder. 1 
Prob. 19. ] This is that 11 24 But con- 
cerning this matter, ſee Barrow s Euclide, Scol 


10e 13. 


CHAP, XIX. 


7 Examples of Analytical Equation, for 


Inventing Theorems , aud Solving 
Problems, at which Mark (as it were) 
the Precepts hitherto delivered, do 
N aim. 


Roy. 1. The Invention of che 11 C2, Viz? 
cut B, a right Line given, fo that the 


Rectangle under the whole B and the leſſer 
Segment, may be equal to the Square of the 


greater 
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greater Segment. Call the greater Segment i 


the leſſer will be B— A; draw B—A upon B, 
and there will be Bq-BA=Aq, or Aq+ 
BA—Bq. Wherefore vu:Bq+:Bq:—iB=a, 
By the 9, Chap. 16. which Theorem is expreſ 
ſed in words thus. It to the Square of the 
Line given, be added a quarter of the ſaid 
Square, and from the Square-Root of the 


Sum be taken, half the Line given, the re. 
mainder will be the greater Segment. 


It is Geometrically 
effected thus; Draw 
AB=RB, and to it at 
right Angles fer BC e 1 
Sand draw the <-> 
Hypotenuſe Ac. Thus A = mn 


| 


* 


un: Bqtr 


*Bq : Cut oft CD=BC, the remainder 

ſhall be AD=wu : Ba -B: —+B. Laſtly, 

meaſure AE=AD tor the greater Segment. 
Prob. 2. The Invention ; 

of the 12 & 2, viz. the com- 


Let BCD be a Triangle, 


Ni 
paring the Baſe of an ob- Sd 
 euſe Angle with the Sides. 8 | / | 
EB A 


whoſe inward Angle at B, . 
is obtuſe. The Baſs is DC, and the Sides 
BD. BC. Hers TS 


BCq 


dicular. 


| whole inward Angle at Bis 
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BCq—BAqz=CAqzDc _— 
(—DAq by the 4 e2)—BDq=2BDx«#BA 


—BAq. Wherefore BCq+BDq 1 
ShßCꝗ-2B U, DA. 20 


In words at length thus. In Obtuſe angled 
Triangles, the Square of the ſide ſubtending 


the obtuſe Angle, exceedeth the Sum of the 
Squares of the Sides, comprehending the 


ſame Angle by a double Rectangle under 


one of the Sides about the obtuſe Angle, 
and the Segment of the ſaid Side (produced) 


between the obtuſe Angle and the Perpen- 
Prob. 3. The Invention of the 13 e 2. 

viz. the comparing of the Baſe of an acute 

Angle with the Sides. 1 
Let BCD be Triangle 


ſuppoſed ſharp. The Baſe | | 
is DC, and the Sides BC. BD. 1 


Here BCq -BAq=CAq=DCq(—DAq, 


by the 9thot the 2d.) —BDq-2BD*xBA— 
| BAq. Wheretore BCq-BDq=DCq-i-2B 


DxBA. (After the ſame manner would the 
Demonſtration proceed; if D did lie be- 


tween B and A.) In words thus. In acute 


angled Triangles, the Square of the Side 
ſubtending, the _ Angle is leſs than the 


Sum 
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Sum of the Squares, &. (2BD*BA—BAq 
TDAq=BDq ſeventh of the N 

Prob. 4. The Invention 
of the 14 & 2, viz of a 
Square equal to the Rect- 
angle ABE AD. Say AB 
LAD=-2 BM. r 
AB+AD is cut into equal 
71 at M, and unequal at A. Therefore 
by the fifth of the fecond AB AD BM 

KM, Now put ACq=ABxAD, an 
make a Reckangled Triangle MAC, whole 
Hypotenuſe C M= BM the Semi- Sum of the 
Sides, and the Baſe AM, equal to the Semi- Dif · 
ference of the Sides, 1 Cathetus ſhall be 
| AC, the Root of the Square ſought by 48 & f. 


The Invention of the Area of a plain Triangle. 


Prob. 5. A certain Friend of mine, a 
learned "De brought to me a Theorem con- 
cerning the Area of a plain Triangle, de- 
firing me to examin and demonſtrate it. 
The Theorem was, as 1 remember, (for ttis 
many years ago ſince) almoſt in this form, 
tho not in the ſame Letters. 


In a plain Are equal to 
Triangle, — 25 — 1( the Square of 
' whole ſides 5 184 Bog the Area of 


14 A458 — 54 Ithe Triangle 


are A. E. B. 
After 


e the Mathematicks ung; 
After I had a while conſidered of it there 


came to my mind 17 EC. Chap. 18. Theor. 20. 
which ſeemed moſt fic for the Solution of 


this difficulty. For if the two Legs of a 
Triangle be A and E, and the Baſe B. 
' From thence it will appear, that AZE 
B into a AZE B into BG AE into 
2B—2 AL- E, are equal to the Square of 


the Area of the Triaugle. Multiplying there- 


5 fore theſe four Magnitudes continually, there 
will ariſe $AqEq+z# ApBq+;EqBq=—3A 
qQq—.;Eqq=.;Bqq. Which is the very Theo» 


rem propounded. 
And 10 


requeſt, but alſo afforded four other Theo- 
rems, more eaſie to be wrought 


For becauſe 1 A+; EA＋-ZB=IZ B, 
and  *AE—$B=IZ—3zB. 
And becauſe : BG＋E A- E=TB＋ÄX, 
and 23— A- E= E= iB— 4K. 


Therefore 1 Z. 1B 1Z— 13 ◻ 2-2 89 a 


and 3B-|iXx3B—;X=,Bq--2Xq 
Tis plain then, That 329 . Bq upon 
Ba X= to the Square of the Area of 
the Triangle. In Words thus. If a Quarter 
ol the Difference of the Squares of the Sum 
of the Legs and the Bale, be drawa into a 
quarter of the Difference of the Squares of 
the Baſe, and the Difference of the Legs, 


12 the 


m hence I not only ſatisfied the 
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the Produa will be equal to the Square of the 
Area of the Triangle. 

Moreover, becauſe 2-15 upon 9 
—FXq=, \Zq+\,BqXq—;Bqq—4;ZqXq. 
Hence in the ſecond place, Zq+Xq—Bq. 


upon Rꝗ mi. Z q & q Square of the Area 


of the Triangle. 

Alſo butane Zq-Xq=27., by 11. Chap. 
18. Henct, Thirdly, 27.—Bq: upon BA 
mi. ;Xq= to the Square of the Area of the 
Triangle. Laſtly, from theſe compared, 
there will be in the fourth place, 
Bd 290” = co the Square of the 
Area of the T riangle. Theſe laſt Theo- 
rems are eaſie to be expreſſed in Words. 
Prob. 4. The Solution of che Problems 
concerning Atithmetical Progreſſion into 


Propoſitions. Let the Symbols be theſe; «, 


the firſt and leaſt Term; ©, the laſt and 
_ greateſt; T, the Number of Terms; X, the 
Common Difference; Z, the Sum of all 
the Terms. Therefore T=—-1 15 the Num- 


ber of Differences. Hence TX—X==aw—&« 


the Sum of the Differences. Three of theſe 
five, , o, T, X, Z. To find the reſt by 
the 20 following Propoſitions (for ſo many 
are the ee, in chis order. 


Given. 
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N F oa 


9 IIS 


— — = 


AN N NN Nd 


IEE 


＋ 

2 8 N N 
2 

= 


8 8 e 


NN NNNNN 


N 


Prop. I. Ta- TagzZ. 


—— 


* - | * * N fon N 8 
4 F _ * d 5 F ae Ev; i; FOE, ap, 4%; 
7 "AY * * 1 om, " gl * N a © 1 gl D * * 4% 2 * — 1 We eee ee ax. A 8 * CSS Lab * 
to, 2 5 5 1 8 we 7 2 > = ASS "SS 0 — 27 J : — an Le: 2 8 21 74 De n _» * = * a ” wan 
2 1 1 3 - 7 va * 8 { Swell, wo WE) x * = a . ; 1 8 ; 2 x 

e AIG maar" p 2 8 [ - ; 2 ance?” Mee - wong a N 


- + 1=T by 2. 


& 
X 


III. 


4 9 
* o 
e — 


5 x. Vu: 
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22 Es 1 > | 
= 4 8 Md * * 

VI Aeg 

Ok Z= * 


VII. N by 2 
VIII. TX—X-þ16 upon D * [ andy | 


22 — To 


TIX -2 abe . 


= 


* 8 | 
4 X b 8. 
L — 


XI eee AN. 
1 


. e n 
; 
=, T by 8. 1 


N AN by 7 
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" 


| XIV. 20 X—TX upon 1 2 22Z by & 13+ 


q XV. f by . 


S Xq-22X 
XVIII XNVd: e ee 0 by4 


according as & ſhall be tele than 


II. ELSE e N 2X 


| =T bs 14. 
| according as 0 thall be IG "Fran; 


XIX 7 1 by ro. 
2 7 ee & Wb 4Þ-* 
en nem 
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Prob. VII. Exclid 11. %. bath taught us 
to cut a given Line ſo, that the Rectangle 
under the whole, and the lefſer Segment 
ſhall be equal to the Square of the greater 
Segment; which Section is almoſt divine, 
Now let that Problem be propoſed general- 
Ty. Let the given line AB be fo cut, that the 
Rectangle under the whole AB and leſſer 
Segment may bear any ratio whatſoever ta 


the Square of the greater Segment. Let it 


be as R to S. . 
Firſt ſay R. S:: AB. AC. which may be 
a fourth Proportional: then for the greater 


Segment put A: the leſſer Segment will be 


AB—A: which being drawn into AB will 


give the Rectangle ABq—ABxA. There | 
will be then AB. AC :: ABq—ABxA. Aq. 


and therefore by 3. Chap. 6. ABquAC— 


ABzACxA—ABxAaq, and by a Diviſion 


them by of AB. there will be ABxAC—AC 


xA=Aq or Aq+ACxA=ABxAC, and by | 


9. Chap. 16, there is found Vu: + ACq+ 
ABJAC:—*#AC=A. ©. „ 


This Theorem is expreſſed in Words thus. 


If to the Square of half the fourth Propor- 
tional be added a Rectangle under the given 
Line and that fourth Proportional; and out 
of the ſquare Root of the Sum be taken 
half the fourth Proportional, the * 
n + ok 


l . — oe 


* 
2 
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der will be the greater Segment. Geome- 
trically thus, let AB and 
| AC be joined in a direct 
Line, and to the Dia- * \ 
| 2 Wag Sen.. 1 oe 
circle, and upon BC in g@F Ä 
the point A erect a per- A | 
pendicular AD, cutting the Semicircle in D. 
Then AC being biſected in E, let be mea- 
| ſured EF=ED. I ſay, the Line AB is o 


ſo divided in the point F, that there is, 


R. S: ABXxBEF. AFq. For ACXxAFAC 
xBE=A Cx AP=A Dq = CFR AF (by 6e 2) 
| =ACxAFJ-AFq Wherefore AC&BF= _ 
 FAFq. But AB. AC :: ABxBF. ACx BF. 
| therefore, &c. 5 8 
Prob. VIII. Either fide of a rectangular 
Triangle (in which a Perpendicular from 
the right angle cuts the Hypotenuſe) being 
given, together with BK the difference of 
the Segments of the Hypotenuſe: to find 
both the Hypotenuſe and the Triangle it 
ſelf. Firſt let the leſſer Side CA be given, 
ſuppoſe it be done, and let the rectangular 
Triangle be BAC. in which from the Ver- 
tex let fall upon the Hyporenuſe the Perpen- 
dicular AP, cutting the Hypotenuſe into the 
the Segments BP and CP. But CP=RC- BK. 


2 
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And becauſe BC. CA CA. Lo L 


thire will be nt -CAq or pa 


BCq _BK»BC=2CAq. Where by g. 
Chap. 16, VarBKq+CAq: UEK. 4 
This Theorem is a” in Words thus, 
If the Square of 
half the diſſe- 
rence of the Seg- 
| ments of the Hy. 
potenuſe be ad- T; 
ded to 2 Squares * 
of the given (ide; Ig 
and the Square Þ,( 
root of the aggre- 
gate be — with half the difference 5 
Product will be equal to the Hypote- IA 
nuile. 
SGeometrically thus, there being ; pa | 
AE=AC, let there be drawn CF, and pe 
pendicular to it F L=BK, and let CL be — 


Jubed to N, hs LN ABK M there will 5 
CNBC. Wherefore let there be inſcri- 
bed in a Circle CE=CN—BK and produce 
&c, For CFq=2CAq, and CLa=2CAq | 
TP —_— Oc. Sas 


But 
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K But if the greater ſide BA be given, ſuch 
= En Equation ſhall be found, Vd: BKq+ 
BAq: 7 Taking BB 


for PB. And the Gromerrical Effedion 
not unlike the former. 

Prob. IX. BF the difference of the ſides of 
a rectangled Triangle, and AP, a Perpendi- 
cular — the right Angle to the Hypote- 
nuſe being given, to find tne Hypotenuſe and 
Ihe Triangle ic felt. 0 
"| Suppoſe it done: and let the rectangled 
* Triangle be BAC. Becauſe by 9 & 2 2BAx 
K AF BF = BAq＋ AFq; * therefore 
10 (Aba PATA, that 16 BC (BA 

2CA, that is) BCx 2AP, 1 BC. CA 
. BA. Ab. There will be BCq=--2APx 
"| >C=BEq. | Wherefore by 9 Chap 16, Vu: 
'l aPg-BEg : +AP=BC. 


This 
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T his Theorem is expreſſed in Words thus 
If to the Square of the Perpendicular be ad. 


7 


ded the the Square of the difference of the 
ſides, and the ſquare-· root of the aggregate 


be increaſed with the Perpendicular. The 
Product ſhall be equal to the Hypotenuſe. 
SGeometrically thus. make PL BF. And 
let LA be extended to N, ſo thatf AN Ab. 
There ſhall be LN-=BC. Therefore on 
che Diameter BC deſclibe a Semicircle, in 
which ere& a Perpendicular equal to AP 
given. Then draw BA and CA. 
Prob. X. BG the Sum of the ſides of a 
rectangled Triangle and AP a perpendicular 


from the right Angle to the Hypotenuſe 
being given: to find the Hypotenuſe and Na 


the Triangle it ſelt. 
Suppoſe it done, and let the rectangled 


Triangle be BAC. Becauſe by 46 2' BGq 
—= (BAq-|-GAq, that is) BCq+ (2BA: ſ 
CA, that is) 2 APxBC becauſe BC. CA:: 
BA. AP. There ſhall be BCq-2APxBC N 


APqrBq :—AP=BC, 


= BGq. Wherefore by 9 Chap. 16, v9: 


= 
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. 
„ 9 


ng. . — — 
e Bi BD * 


ny In Words thus , If to the "Bs of the 
in perpendicular be added the ſquare of the 
lum of the ſides, and out of the ſquare- 
oot, of the aggregate the perpendicular be 
educted, the remaining Line ſhall be equal 
ar Im the Hy potenuſe. 

Geometrically thus, make PLB. and 
draw AL from which cut off AN== AP. 
There will be LN BC. On the Diame- 
ter BO deſcribe a Semi-circle, &c. 

Prob. XI. CA one ſide of a reangled 
Triangle, and BP the alcern Segmenc of 
the Hypotenuſe being given,to find the other 
$:oment and the Triangle it ſelt. eh 
Suppoſe it done: and let the rectangled 
ran * be BAC. Becauſe BP CP. Ca 
CA CP. There ſhall be BP=CP-CPg 
(Ag. Wherefore by 9 Chap. 16, Vq+ 
BPa+-CAq : —2BP—CP. 

In Words thus, If to the ſquare of half the 


n 


waa of the Hypotenuſe, be added the 


lquare 


ws uh Oughtred's Rey 
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ment be taken, the 


- 5 NM remaining Lin: 
will be 2 other 


egment of the Hypotenuſe. 


SGeometrically thus, ſet at right Ange 
BP and PP. CA, and biſecting BP at M 
draw MF, and meaſure MC == MF. T her. 


fore the other Segment CP is found and 
hkewiſe BC the whole Hypotenuſe. Or 
the Diameter BC deſcribe a ſemr-cucle, un 
which inſcribe CA and BA. | 
Prob. XII. BK the Difference of the Sep. 


ments of the Hypotenule of a rectanglei 
Triangle and BG the ſumm of the ſides be 


ing given, to find both the difference of th: 


ſides and the Hypotenuſe and alſo the TH 


angle it ſelf. 


_ Suppoſe it done, and let the rectanglei 
Triangle be BAC. Becauſe BG. BK :: BC 
BF. by 17 Chap. 18, Theor. 16. And 360. 
BKq :: (BCq that is) BAG+CAg. BFq. A. 


10 2BGq—BKq. BKq :: (2BAg4-2CAq, 


BFq that is) BGq. BFq. for by 8 Chap. 15,] 


2BAq+2CAq=BGq-}-BFq. Wherefore 
Vd: 2BGq—BKq.BG :; BK. BF:: BG. BC. 


= 


{quare of the ſide 
given, and out 9 
the ſquare-root of 
the aggregate th; 
ſame half Sex. 
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In Words thus. If from the Square of 


the Sum of the Sides doubled be taken, the 
Square of the Difference of the Segments of 


the Hypotenuſe. As the Square Root of the 

remainder is to the ſum of the Sides, ſo ſhall the 
Difference of che Segments of the Hypotenuſe 
be, to the Difference of the Sides, and ſo 
the Sum of the Sides, to the Hypotenuſe. 


| Geometrically thus. Set at right Angles 
BG and GH=BG. Then on the Diame- 
ter BH deſcribe a Semi- Circle; in which 
inſcribe HI BK, and draw BI. Therefore 


Bl q: 2BGq—BKq. Make alſo BL BK, 


draw Gl, and to it a Parallel LF. There- 


fore BF the Difference of the Sides is found. 
Prob. 13 
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Prob. 13. BK the Difference of the Seg 
ments of the Hypotenuſe of a Rectangled 
Triangle, and BF, the Difference of the 
tides, being given, to find the Sum of the 
Sides, and the Hypotenuſe, and alſo the 
Triangle it ſelf. 2 | 
Suppole it done, and let BACbe the Red. 
angled Triangle. Becauſe BF. BK : : BC 
EG. By 17. Chap. 18. Theor. 16. and BF 
BRKq :: (BCq, chat is,) BAqÞCAq. BGq, 
Allo 2BFq—BKaq. BKq :: (2 BA ρ CAN 
—BGq, that is,) BFq. BGq. For by 8. Chap. 
18. 2BAg+2CAq=BGq+BFq . 


Wherefore /qzBFq—BKq. BF : : BR. 
G:: BF. BC. In Words thus. If from 
the Square of the Diſſerence of the Side doub- 
led be taken, the Square of the Difference 
of the Segments of the Hypotenuſe, as the 


Sgquare Root of the Remainder is to the 
| Rs Difference 
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Difference of the Sides, ſo ſhall the Diffe- 


cence of the Segments of the Hypotenuſe 


be, to the Sum of the Sides, and ſo the 
Difference of the Sides to the Hypotenule. 
Geometrically thus. Set at Right Angles 


BF and FH=BF. Then on the Diameter 


B deſcribe a Semi-Circle, in which inſcribe 


BI=BK, and draw HI. 


. 


Therefore HI=vq :2BFq—BKq. Make 
BL—HE. Draw FL, and to it a Parallel IG. 


Therefore BG the Sum of the Sides is found. 
Prob. 14. BF, the Difference of the Sides 


of any plain Triangle, BK the Difference 
ol the Segments of the Baſe , and CL, the 


Difference between the greater Side, and 


| Becauſe FB. BK : : BD. 


the Baſe being given3 to find the Baſe, the 
Sum of the Sides, and the Triangle it ſelf; 


And firſt, let the Exceſs be in the Baſe: 
ſuppoſe it done, and let BED be the Trianglo. 


| BKxBD 
B BG, 


| by 17, Chap. 18. Theor. 16. There ſhall be 


B&xBD— BFq 


DE 


CF. Add BF, and 


2BF 


C. Take this out of BD. & 
2BF 


2BExBD--BKxBD--BEq=2BEXCL. here 


e 13 
i fers 
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fore 2BF*=BD=—BKBD=2BF=CL—BEq. 

And by 3: Chap. 6. 2BF — BK. 2CL-+BF : : 
BF. BD #— > BK. BG. | — 


1111 


In Words thus. As the Difference between 
the doubled Difference of the Sides, and the 
Difference of the Segments of the Ba ſe, is 
to the Aggregate of the double Difference, 
between the greater Side and the Baſe, and 
the Difference of the Sides; ſo the Diffe- 
rence of the Sides is to the Bale : And fo 
the Difference of the Segments of the Bale, 
to the Sum of the Sides. os 
The Geometrical Praxis is ſo eaſie, that 
it may be omitted, 
But if the Exceſs be in the greater Side, 
the Theorem will be BK—2 BF. 2CL—BE: : 
BF. BD : : BK. BG. I omit the Inveſti- 
gation of this Theorem, and the Solution 
of the Problem, wherein, out of BG, the 
Sum of the Sides of any plain Triangle, and 
BK the Difference of the Segments of - 
Baſe, 


ACA 


the Mathematicks. 131 


Baſe, and CL the Difference between the 


greater Side, and the Baſe being given; It 


1s required to find the Baſe, and the Dif- 
ference of the Sides, that the Reader may 


have wherewitthall to exerciſe his skill. 
Prob. 15. BG the Sum of the Sides of any 
plain Triangle. BK the Difference of the 


Segments of the Baſe, and CA a Perpendi- 


cular being given, to find out both the Baſe, 


and the Difference of the Sides, and the 


Triangle it ſelt. I - 0 
Suppoſe it done, and let BCD bethe Tri- 
angle; becauſe by 17, Chap. 18. Theor. 16. 


BG. BD : : BK. BF. And by 5, Chap 18. 


DK q=BDq+BKq—1BKxBD: And by 
47 & 1. : (4&Dq, that is,) DKqÞ-4CAq= 
(40Dq, chat is,) FGq. There will be 
_ BDq+BKq=2BK+xBD+4CAq=EFGq. 


Take FG ont of BG : and BEwvq: BDq 


-FBKRq—-2BK*xBD+4CAq : BF. 
Wherefore there will be | 
BG. BD : : BK. BG—-vq : BDq+BKg 


| —2BK>xBD+4CAq. 
And by 3, Chap. 6: BK&xBD=BGq. 
| —vq : BGqxBDq--BGqzBKq—BGqzzB 


KxBD+BGqz4CAq. Therefore by 8, 
Chap. 16. Q: BGq=BKxBD; that is, 


_ BGqq—BGqzzBK*BD-+BKqzBDq=BGq 


*BDq-BGqx*BKq+—BGq =: BKxBD-FBGq 
1 
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And therefore BG qx BD BRN BD 
_ BGqq—BGqxzBKq—BGqz4CAq. Or alſo 
BGg—BKqupon BDgq—=BGq-BKq—4CAq g 
upon BGq. 1 
Therefore Yq: BGq—BKq vq : 569 
BRq—-4CAq . . 


In Words thus. As the Square Root of 
the Difference between the Squares of the 
Sum of the Sides, and the Difference of the 
Segments of the Baſe, is to the Square Root 
of the ſame Difference, leſs by the Square of 
the Perpendicular doubled; ſo is the Sum 
of the Sides to the Baſe; and fo the Diffe- 
rence of the Segments of the Baſe, to the 
Difference of the Sides. 3 
Geometrically thus. On BG the Diame- 
ter, deſcribe a Semi-Circle; in which in- 


ſcribe 


DS "C53 


Sy $S — | nr adhd Ss 
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ſcribe GH=BK , and BH. Therefore 
BH=v/q: BGq—BKq. Again, on the Dia - 


meter BH draw a Semi- Circle, in which in- 
ſcribe HI=2CA : and B I. Therefore 
] Bl=y/qBGq—BKq—4CAgq. Make BL= 
DBG: and from L draw LN, Parallel to 


HI, concurring with BI, produced in the 


- Point N: Here is found therefore BN = BD. 


Prob. 16. BF the Difference of the Sides 


| of any plain Triangle; BK the Difference 


of the Segments of the Baſe; and CA a 
Perpendicular being given : To find both 


the Baſe, and the Sum of the Sides, and al- 
ſo che Triangle it (elf. 


Suppoſe it done. Let BCD be the Tri- 


angle. 


BG. BD : : BK. BF. And DKq=BDq+ 


E BKq —2BKxBD, by 5, Chap. 18. and by 


41< I, , Bac 58 5 


4CDq, that is,) F 
There ſnall be 55% Pd —2BK- BDA 


 CAq=FGq. Add FG to BF: and BETA: 


BDg-FBKG— 2BK x BD 4 CAq BG. 
Wherefore BF. BD: : BK. Br g 
BDq+BKq —2BKxBD--4CAq. All 


[ BKxBD—BF q: BEqxBDq-+BEqxB 
Ka—BFgo e 9 There- 


fore Q: BKxBD—BFq; that is, BRqxBDq 
— e 


e TO 8 ar 
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9x BRq— BEq « 2BK x BD+ BFqu4CAq, 

And therefore BKqxBDq—BFq«BDq=BFq 
xBKq—BFqqFBFqx4CAq, or alſo BKq 
q upon BDq=BKq—BFq--4CAq up- 
on BFq. Therefore /q : BKq—BFq. w/q: 

BRq—BFq7-4CAq :: BF. BD :: BK. BG. 


In Words thus, As the ſquare-root of the 
difference between the ſquares of the diffe- 
rence of the Segments of the bale, and of the 
difference of the ſides, is to the ſquare-root 
of the ſame difference increaſed with the 
| ſquare of the double perpendicular, fo is the 
difference of the ſides, to the baſe; and ſo 
the difference of the ſegments of the baſe to 
the ſumm of the ſides. "MN 
SGeometrically thus, on BK the Diam. de- 
ſcribe a ſemicircle in which inſcribeKH=BF F 6 
and BH. Therefore BU=v/q : BK BF. I b. 
make BHL=BF and HK1=2CA. draw BJ]. | t 
Therefore Bl =v/q: BKq— BFq+4CAgq. | 
draw alſo LN parallel to HI concurring re 
with BI extended in the point N. here is 
therefore found BN==BD, . 


* 
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Prob. XVII. In a rectangled Triangle, B 
the difference between the Baſe and the Hy- 
potenuſe, and C the difference between the 
Cathetus and the Hypotenuſe being given; 
to find both the Hypotenuſe, and the Tri- 
angle it ſelf, e 
For the Hyporenuſe put A, the Baſs 
will be A- B, and the Cathetus A=C, and 
by 47 e 1, the Cathetus is /q : 2BA—Bg. 
Wheretore d: 2BA — Bq = A—C. and 
2BA—Bq= Aq—2CACq. or 2B-H2C 
upon A mi Aq B Cq. Therefore by 
9 Chap. 16, B-C+yq: 2BC=A the Hy- 
potenuſe. E 


N "2 


In Words thus. The Aggregate of the 
two differences , that 1s, the difference 
both of the Baſe and of the Cathetus from 
the Hypotenuſe, together with the ſquare- 


| root of a double rectangle under the diffe- 


rences is equal to the Hypotenuſe. 


K 4 Seoms- 
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Geometrically thus, draw an infinite line 
in which meaſure B, B, and & This being 
taken for the Diameter, draw a ſemi - circle, 
and in the common point of B and C, erect 
perpendicularly the Line M. Therefore 
Mq=2BC. allo from C in the infinite line 
meaſure M, and with the ſemi-diameter 
MC- rz ͤdeſcribe an arch, until it con- 
cur with the perpendicular line M produced. 
Then from the point of concourſe to the 
centre of that arch draw a line for the Hypo- 
tenuſe, and fo the ſought rectangled Trian- 
gle ſhall be deſcribed. ©” 
Prob. 18. Unto a given line AB to apply 
2 Parallelogram equal to a given plain Fi. 
gure C, which parallelogram {hall fall ſhort | 
of the ſaid right line, by a parallelogram Fi- 
gure like unto Da parallelogram aſſign d. But 
t * lined Figure C muſt not be greater 
than that which is applied unto half that line. 
p #6. 
In aparallelogram D note with perpend:- 
cular lines its altitudes R, and its latitude 8: 
it is no matter whether of them be greater. 
For the fide of the parallelogram ſought 
put A: the ablatitious portion ſhall AB-—A. F 
Make S. R ABA . The 


altitude of the Parallelogram ſought; which 


being drawn upon A the fide {hall giv 
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AB RE — . or ABxA—Aqz 

W E 
a0 by 9 Chap. 16. 49 — 
8 8 


—— Tee 
- -A. 


R 
B 


In Words thus, If C the plain figure given 


be drawn into the latitude of the parallelo- 
gram D, and the product be divided by the 
Altitude and the quotient taken out of the 
| {quare of half the given line AB, the ſquare- 
root of the remainder encreaſed with the 
{ame half, ſhall be the ſide of the parallelo- 
gram ſought. „ 
SGeometrically thus, make ER C, 
Then R. 8 :: ER. ES. Set ER and 
ES at right angles, and taking SF ER, 
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on the Diameter EF deſcribe a ſemi- circle, 
in which erecting a perpendicular SG, there 
will be SGq=CxStrom the point & mea[.GH 

=. Ea 5 
DAB there will bHS—vV/:ABquCxS: 
to which if you add HA: AB; you ſhall 
have AS, the fide of the parallelogram ſought. 
And BS=BA— A the ablatitious portion, and 
BL parallel to the line ER, ſhall be the alti- 
rude, therefore the parallelogram ſought is 
 ASKN being made equi-angled with D. | 
Prob. 19. Unto a right line AB given to | 
apply a parallelogram equal to a given plain 
 fgureC,which parallelogram ſhall over- reach 
the ſaid right line by a parallelogram- figure 
like unto. Da given parallelogram. Prop. 29. % 6. 
In the parallelogram D note the altitude 
and latitude, as in the former. . 
For the ſide of the parallelogram ſought 
put A: the adjectitious portion ſhall be A 
AB, make S. R:: A- AB. RxA—ABxR F* 
the altitude of the ſought parellelogram: Ig 
which being drawn on A the fide ſhall give 
R. AN- ABEYR NAC. or Aꝗ ABA Cx. 
8 7 = 
And by 9 Chap. 16, Vd: ABqjCxS; FAB | 
—_— FO In 


— 
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N 
8 
E LY 


In Words thus, if C the plain Figure given 
de drawn into the latitude of the parallelo- 


uam D; and the product be divided by 


the altitude; and the quotient added to the 


ſquare of the half the given line AB: the 
Fquare-root of the aggregate increaſed with 
the lame half, ſhall be the ſide of the paralle- 
logram ſought. _ 5 
| Geometrically thus, make ER π C. Then 
R. S:: ER. EBE=v/CxS. Set ER and EB 

. 

at right angles: and taking BF == ER, 
Fon the diameter EF deſcribe a ſemr- circle, 

in which ere& a perpendicular BG, and 


there ſhall be BGq = CxS. Meaſure 


R 


BH=3 AB=AH, and draw GH=vq: ABq 


+ CxS: HS. Therefore AS = A the 
„ 8 ſide 
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| fide of the parallelogram ſought, and BS fr 
— AB the ad jectitious portion, and the alu 
tude ſhall be SL parallel to the line ER 
Therefore the parallelogram ſought is ASK 
being made equi-angled with D. 
Prob. 20. BC, BD, two ſides of any plain 
Triangle being given together with the an. 
gle B intercepted, to find out the third (ide; 
or the three ſides being, to find the angle] 
oppodte to one of them. | 
Suppoſe it done, and let BCD be the Tu 
angle. On the center B and ſemi-diametÞ 
BC, deſcribe an arch CK, and drop a per. 
pendicular CA. Therefore KD is the diff 
rence of the ſides: and AK the like to the th 
verſed fine of the angle B. For Rad. s Q 
B:: BK. AK=BKxsvB. but AK=BK3N 
TP "Rad = 0 
1. as appeareth by the Schemes compli 
* : 
And bec. BD BK = both ſc 
2BD*KB+KDq. by 5 Chap. 18. 5 P 
CDqÞ:BDx*#BA. by 2, 3 Chap. 19.4 i 
There will be 2BDxBK+KDq=CDqgrf x 
2BDxBA. Wherefore 2 BDx BRZ BD 
BA, that is, 2BD* AK TDK =—=CDq. but 1 
2BDxAK = 2BD «BC « VB. Therefore f tu 
Sad. | Ich 
25D, BCN 5v B+DKq=CDg. which is the d- 
Rad. 
* a firſi 


— 
ng 


— ——— 


— 
— 
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irt Theorem, and EDq—KDq upon Rad: 
5 e ee 
y B. which is the ſecond Theorem. 


The firſt in Words thus, if a double Re- 

J aangle under the ſides given be drawn into 

che verſed fine of the 1 intercepted, and 
Y 


the product be divided by the Radius: the 

uotient increaſed with the ſquare of the 
difference of the ſides ſhall be equal to the 
ſquare of the third fide. _ 


| The ſecond thus, if the difference of the 
ſquares of the oppoſite fide and of the diffe- 
rence of the ſides be drawn upon the Radius, 
and the product be divided by a double Re- 
[angle under the containing ſides ; the Quo- 
tient ſhall be equal to the verſed fine of the 
angle ſought. 15 " 

Prob. 21. In a piece or Fruſtum of a Pyra- 


mid both the baſes Aq and Eq and the alti- 
tude L being given, to find the meaſure of 
the Fruſtum. You muſt firſt know (out of 


7 and 10 & 12) that a parallelepipedon is 


equal 


142 Mr. Oughtred's Key 
equal to 3 Pyramids, and a Cylinder to threg 
Cones of the ſame baſe and altitude. 
The altitude T of the Pyramid cut off 
muſt farſt be ſought, thus, A=E. E: L. I. 
Wherefore LE T. and the altitude of the 


whole Pyramid is L- -T. likewiſe the whole 
Pyramid tripled is Aq Aq T. and the Py. 
ramid cut off tripled 8 Eq T. Therefore 
the tripled Fruſtum of the Pyramid is Aq. 
Aq T — Eq T. 5 1 
This Theorem ſheweth one way of mes. 
2 ſuring the Fruſtum 
of a Pyramid. In 
7 words thus, if the 
el,, Wald under - ths 
BY 4 *: 2 : greater bale 3 and 
e : the whole altitude 
be leſſened by a ſo- 
lid under the leſſer 
* /.... bale and altitude 
L.......t....c ofthe Pyramid cut 
| off; the third part 
of the Remainder ſhall be equal to the Fru. 
ſtum. — REG 2 
Again becauſe by 2 Chap. 11, Aq—Eq= 
ZX and T=LE. there ſhall be Aq. 


EL, that is, b . ) AELTE GI Ad.. 
(ZEL, that a; 1342 Ag 
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res} -AqT—EqT. Therefore the tripled Fru- 
ſtum of the Pyramid is Aq+EqÞþAE upon L. 
of | This Theorem teacheth another way of 
T. meaſuring the Fruſtum of a Pyramid, in 
the! words thus, „ N 
If the aggregate of both the baſes of the 
Fruſtum of a Pyramid, and of the mean pro—- 
Py portional between them be drawn upon the 
„e altitude of the Fruſtum, the third part of 
4 the product ſhall be equal to the Fruſtum. 
Alo becauſe by 2 Chap 11, 2Aq-þ2Eq= 
| Zq+Xq: ZqL + XqL+2AEL ſhall be 
equal to fix Fruſta s. but by 11 Chap. 18, X 
J4-2AE=Z.. therefore Zq+7: upon L is e- 
8 qual to ſix times the Fruſtum of a Pyramid. 
the And this Theorem teacheth a third way of 
meaſuring the fruſtum of a Pyramid, in words 
ge thus, If to the aggregate of the baſes be ad- 
0 ded the ſquare of the aggregate of the ſquare 
7.; # wots of both baſes, and their ſum be drawn 
ge Upon the altitude of the Fruſtum: the ſixth 
|; ub of the Product ſhall be equal to the Fru- 
. p- 5 
I'S Butif the queſtion be about meaſuring the 
Fruſtum of a Cone. Becauſe according to 
Arcbimedes his diſcovery, the ſemi- circum- 
+ ference of a Circle is equal to of the Ra- 
dius (or ſemi-diameter) fer?; or more accu- 
| 2 65h Rad. the area of a Circle ſhall bs 
T $13 Rad: q. And 113. 355 :: Rad: ꝗ. A- 


rea of the Circle, Where- 


—— 3 0 Ne. 1 3 7 4” INS ” 
x39 By n 4 : 9 8 
a. — „n 2 N ax) r * 8 * 
8 r d 
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| Wherefore the firſt Theorem for meaſu- 
ring the Fruſtum of a Cone is, 154 AqL+ 
25: AqT= ; EqT are equal to the Fru- 
tum triple. . 

The ſecond is 35 Aq+ 35+ Eq - 431 
= upon L, are equal to the Fruſtum tri- 
pled. | 1 . 
The third is 355 Z? Z upon L, are 
equal to the Fruſtum of a Cone ſixfold. 
Prob. 22. A Problem of Apollonius Pergen: 
ey et vaAvouluam . Two arm A, B, being 
given in a plain, to deſcribe a Circle, to 
whoſe Circumference the right-hnes AB, 
BD, drawn from the ſame Points, ſhall have 
the ratio of R to S. „„ CG; + 

Suppole it done, and let the Center of the 
Circle ſought be Cin the ſame right-line 
with the points A, B; and the ſemi-diame- 
ter CD. Make R. S:: S T. Now becaule 
the two Triangles ACD, DCB. (whereſo- 
ever the point D be taken) are as AC to 


BC: and the ſides DA, DB, alike oppoſite 


to the common Angle C, are in the Ratio of 
R to S: and the ſide CD common to both: 
one may eaſily concewe the Triangles ACD, 
DCB to be like. and by 1 Chap. 15, AC. 


: Rq. Sq :: R. T. I therefore ſor BC 


AC 

be put A : there ſhall be ABT -A. A:: RT. 
1 ABxT+TxA=ZRxA: or ABXI=A ; 
Laſtly, “/: Ac, BC: = DC. In 


1 £©AM Mac —_— — — — r —— 


8 2 


„ 


In Words thus, If the ſrace between the 


points be drawn into the third proportional 
Term of the ratio given: and the Product 


be divided by the excels of the firſt Term a- 
bove the third: the Quotient ſhall be equal 
to the diſtance of the nearer point from the 


Center: and the ſquare root of the Rectan- 


gle under both diſtances from the Center 


ſhall be equal to the femi-diameter. The 


| Geometrical Effection is eaſie. 


Prob. 23. In a Tun or Wine-veſlel, the 


internal Longitude 2CL ; and the two ſemi- 
| diameters, namely, CB at the Bung, and 
I at the Head, being given, to find the 
capacity of the Tun it (elf A Tun is a 
Fruſtum of a Sphæroides, which ſolid Figure 
is made by the revolution of halt an Ellipfis 


(or Oval) about its tranſverſe diameter or 


al. Now that the meaſure of the Fruſtum 


may be found out, the Meaſures both of the 


| whole Spheroides and of the Portions cut off, 
muſt be known. For the difference of theſe 


EE Meaſures 
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Meaſures is the Meaſure of the Fruſtum. 
The Solidity of the whole Spheroides i; Þ; 
355 BCq upon; IK, which is double a cone I 
made on the baſe BCB, at the altitude IK, I. 
Archimed. de Conoid. & Spheroid. Prop. 29. { 
And the Solidity of ED the portion cut It 
off is had thus, LK. LK EK C:: 213 LDq $7 
upon + LI. Solidity ſought, Jhd. Prop. 31. i 
But there is yet wanting (that which iÞo 
the main hinge of this buſineſs) the tranſ. Ba 
verſe diameter or Axe IK : which you ſhall Bb 
thus find. ee ne = 1 
Suppoſe that done which is required; de. In 
| ſcribe an Ellipſi, & c. as in the ſcheme. And Not 
make CK. CB: CB. Ok, half de 
right /atus by 13 Lib. 1 Conic. Apollon. Again Ich 
make ck. :: CKECL _ th 
CBq upon CR+CL 
Taq. - 88 | 
IL, that is, CK CL. (which is all one as ift 
you draw CBq upon CKq—CLgq by 11 C. C 
18.) and there wenn 0 C 
— CBqzC 
————— Eq, by 13 Lib. 1. 


Chg -- | 50 
cone dpolim Therefore wg: SPE 


(. the Semiaxe; that is, — — 


3 mic 


=LN, draw it upon C 


1, 


be divided by the 
Difference be- 
tween the ſquares 
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Which Theo- 

tem is expreſſed 

in Words thus, If 

the x of the 

ſemi-diameter of 

the middle of the 

Tun be drawn 

into the Square G 

ol half che length, 

and the Product 


of the ſemi-dia- 8 PA 
meters of the middle and baſe: the ſquare- 


root of the Quotient ſhall be the Semiaxe of 
the Spheroides. 


Geometrically thus, draw EO parallel to 


the Axe; and on the ſemi-diameter CP 
CB make an arch cutting EO at P; extend 
CP until it concur with the baſe LE produ- 
iced at F. Then CF ſhall be equal to the 
Semiaxe ſought. Otherwiſe, becauſe CP= öDR;N 
CB: and CO LF: there will be (L u: 

CBq—LEq) OP. CB :: CL. CF=CK. 


Conſectary. From hence it appears that the 


Meridians in the Analemma are true Ellipſes. 
For Example, ſuppoſe CIFQ a Quadrant of 


the Analemma, in which is deſcribed an Ellip- 
#ITEB, I fay the ſame is a Meridian; for 
. . lince 
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Meridian. But CF=CQ and CP=CB and 
Therefore, 
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fince CQ 1s a Quadrant of the Aquinoctial, 


and FL a Quadrant of its parallel: and that 


tis the property of the Meridians to cut the 


Aquinoctial, and all its parallel Circles into . 
like Segments by 10 Lib. 2 Theod de ſpbæra. Þ\. 
If therefore it appear that CQ CB :: LF. 

LE: the Ellipſis IEB cutting them ſhall be 2 


OC LE. And CF. CP :: LF. OC. 


Prob. 24. BC the Hvpotenuſe of a Rec. 
angled Triangle, and CM a mean Propor. 
tional between the Baſe and the Cathetus be. 
ing given, to find out the Triangle. 1 

Suppoſe ic done, and let BAC be the rect. 


5 angled Triangle; becauſe the Baſis is BA 


the Cathetus ſhall be /qBCq—BAgq: and % 


the Rectangle under them VBC BA iN 


BAqq: The Square-root whereot is Vqq: [1 
BCqxBAq—BAag : the mean Proportional 
between the Baſe and the Cathetus. 
Again, becauſe the Cathetus is CA, de 
the Baſe ſha!! be e: BCqꝗ - CAq . and » 
the Rectangle under them, 4/q: BC qx CA th 


 —CAqq: the Square root whereof is Vd: 


BC CA CAqq the mean Proportiona 


between the Baſe and the Cathetus. Whereforch: 
_ BCqxBAq--BAqq=CMagq, and 
BCgqxCAg—CAqq=CMagq. * 


Therefore by g Chap. 16. J 
Fs . BC. 


of the Mathematicks. . 
1 BA 

at | :BCq+vq: O- C Ma- oy” = jon 
In Words thus, 

OE to half the D_A. 


ſquare of the Hy: 
dotenuſe be ad- . 
ee the , EMMA... 


oot of the Ex ©| F F TO - 
cels of a quarter 2 


a ot _ —_— os 
| Fquadrate of the 
Hypotenuſe a- Dad. 
bove the Quadra- . 
o quadrate of the mean proportional be- 
een theBaſe and the Catherus ; the Aggre- 
gate ſhall be the Square of the Baſe ; but if 
the ſame be deducted from it, the Remainder | 
ſhall be the ſquare of the Cathetus. 
18 Geometrically thus, on the Diameter BC 
and Center E, the middle point thereof, 
0 Gelcride a em. circle, then make BC. CM 
:: CM. CD=AF a perpendicular within 
he ſemi circle. Therefore BC AFC M. 
make up the Triangle BAC. for BC AEq) 
AF =EFq. Wherefore +BC+ . EE)Vq 
le: BCq—AFq:= oo. | Draw all upon BC 
nithere will BCN: BCqq - (BC 


BC BFB 
AFq) CMgz—SPerBE=BAg 
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Prob. 25. BA, the Baſe of a rectangled 
Triangle, and AM, a mean Proportional 
between the Hypotenuſe and the Cathetus 
being given, to find the Triangle, 
 _ Suppoſe it done, and let BAC be the 

rectangled Triangle; Becauſe the Cathetus 
is CA, the Hypotenuſe will be /q : BAq 

Aq: and the mean Proportional between 
them qq: CAqq-|BAqzCAq. Alſo be. 
cauſe the Hypotenuſe is BC, the Cathetus 
ſhall be vq : BCq —BAq, and the mean 
Proportional between them 4/q : BCqq=! 
BAqzBC . Wherefore : þ 

CAqq BA CA = AMqq. and 
 BCqq—BAqzCAgq=AMag. 
Therefore by 9 Chap 16. 5 


VBA AMAꝗ: + *BAQ=\ pci 
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In Words thus, if from the ſquare root of 


the Summ of a quarter of the Quadrato qua- 
drate of the Baſe, and of the 2 


drate of a mean Proportional between the 
Hypotenuſe and the Cathetus be taken the 
half-ſquare of the Baſe ; the remainder ſhall 


be the ſquare of the Cathetus; but if the 
| ſame be added to it, the Aggregate ſhall be 


the ſquare of the Hypotenule. 

_ Geometrically thus, make BA. AM:: 
All. AD. perpendicularly. Therefore BAx 
AD=MAq. From the point E the middle 
of the Baſe to the perpendicular AD, draw 


ED=EF. And on the diameter BF de- 
ſcribe a ſemi circle, cutting AD in C. Then 


having drawn BC, make up the Triangle 


BAC. for BA PAD EE. Wherefore 
188 q:;BAq+ADqFiBA=3 1 draw all 
upon BA: and there ſhall be vq:BAqq+ 


( BAq * ADq that is) AMqq: T2 BAꝗ 
BAxAF=CAq. 


A- BFC 


Couſectary. And from theſe two Propoſi- 
tios appeareth the Geometrical Effection of 


Equations, in which are three Species equal- 


ly aſcending in the order of the Scale, the 


higheſt of them being the Quadrato· quadra- 


ne 


4 Prob. 
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Prob. 26. I ſhall alſo add a little concerning 
the biſection, triſection, and quinquiſection 
of Angles or Circumferences, to ſet forth 
the Excellency and admirable uſe of this 
Art; their geometrical Praxis is not yet 
found, nor the Meſolabium: Nevertheleſs, 
in Se&. 15. Chap. 18, I have touched upon 
ſome Cubick Equations; A diligent skilful 
Algebriſt may find innumerable others, by 
help whereof the Meſolabium, which hither- 
3 lain in Darkneſs, may paradven- 
4. at len gth be dilcovered. 


ee Diſtin- 


e we 0 M7 A - 097” 0 A 


: : OA. O B. Therefore 
OBꝗq: which is the duplication of an an- 


— —_ 
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Diſtinguiſh, in a Cireumference, ſeven 
equal parts, from O the end of the Diame- 


ter, with Letters A,B, C, D, E, F, G; draw 


Subtenſes alſo as in the Scheme. Take MX 
—=MB; draw AX and XZ; and a dia me- 


ter NRA 3 and OE a perpendicular to CT, 


and EK a perpendicular to OG. Becauſe 
by 17 Chap. 18, Theor, 1, AB = AX: The 


| Triangles BMX, ORA, OA are like; 


OAq 
Rad. 


and therefore —OX.likewiſe the Tri- 


angles OAB, ARM are like ; and by 47er 
MAS: 4 Rad:q—=OAq. 


Theſe things thus premiſed, there ſhall be 
RA. MA, that is, Rad /q: 4Radq-OAq 
4RadqzO Aq—OAqg: 
„ 


gle. | 
And 4RadqxOAq—OAqq=RadqzOBq; 


which is the bi ſection of an angle. 


Then becauſe OS=OA. and SA=OX, 


and NS=MX = MB. There ſhall be by 


__ NSx#SA 


17 Chap. 18, Theor, 16. TT C: that is 


1 


OAq Q divided by OA ; 


2 RadqxOA— OA. SC. and if OA 


Or 
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be od, then there ſhall be 
= I Q2C OC: which ; is the 
triplication of an angle. 
And 3 Rad qxOA—OAc=Rad qxOC: M 

which is the triſection of an angle. 
Alſo becauſe 2 ET+CB=OE. and MO. | 
MB:: OC. OT: that is, 2 Rad. 2 Rad— | 
Oaqg: : 3 RadqxOA—OAc 


— Rady 2 
6RadqqzOA—g5 ; OO qc: 
2 Radqq 


out of the double whereof if OA be taken, 
there ſhall remain, 
Rad gq OA = Rad q x OAc 2e 
5 es 
OE: which is the quintuplation of an 
| angle. 
And OAqc—;5 Rad qzOAc+ 5 Rad qq 
OA Mad qqx OE: which 1 is the quinqui- 
ſection of an angle. 1 
And after this manner we may proceed to 
find the ſeptiſection, namely 7 Rœc A- 


 14RqqzOAc-+7 Rqx OAqc OAgge= 


-  RecxOG. For Mo. MB:: OE. OK. and 
 2zOK—OC=0G6G. The operation I leave 
to the Studious. 
Now becauſe the Radius is put firſt, which | 
in Multiplication and Diviſion ales, no- 
1 thing, 
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thing, therefore in all theſe Equations the 


Radius with all its powers may be omitted. 
But by what artifice thoſe elaborate E- 
uations (in which there are not only three 
pecies equally aſcending in the order of the 
Scale may be reſolved, tho it belong not 
to my preſent deſign to teach: yet what I 
have written many years ago, for the uſe of 


F KRighthonourable and Learned Lord Aung ier 


and Baron of Longford , I ſhall willingly, 
with all poſſible brevity, communicate tor 
the benefit of the Students in the Mathema- 
KEE --- „ 


Soli Deo Gloria. : 


NOTES. 
| Probl. 14.] After the Solution of this Prob. 
lem, he mentioneth another Caſe of it, and al- 


ſo propoſeth another Problem: For the other 
Caſe be gives the Theorem, but forbears the In- 


veſtigation of it, and omits the Solution of the 


ot her 


BC BDI. 
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© other Problem. Both of theſe I will bere * 
dn at large. 

For that Caſe of this Problem, when the Ex- 


5 ceſs is in the er Side thus. | 
EBDxBK=EG. 


1. BF. BK : : BD. 


£  BDxBK— BEA 


BF 


BDxBK— BE 
* = —FC. Add F, and 


there will be 


BD. KT, a 


+BD=BK-+BEq_. 
5. Se 2BF 


6. BD WC: 
7. BDxBK - -2BExBD=2BFxCL—BEq. 


Therefore, 


8. BK—2BE. 2CL—BF : : BE. BD : 


BF 
=FG. 


cl., becauſe 


BK. BG. 


For the other Problem, in which BG. BK. CL 
are given, to os &c. Thus, 


1. BG. BD : : BK. 2 


5 BG 
B64 — DBK 18 
2. 855 | | BG ; F. 


BFE. 


| and therefore DBC, and FEC, or ADC aro 
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9 BGq— —BD=BK___. 
Mg” wn 
. 5 
50BD- BK, BD— —b69_cx. 


5: 2BG | 
4 885 BD—BKxBD—BGq=2BGxCL. 
E. 22D RS 
g T berefore, 2BG==BK. 2CLTBG : 
3G. BD: : BK. BF. 
Prob 22. J It appears, that A DC and DBC 
are like Triangles, thus, FEC is the ſame Triangle 
with ADC. Now then, in the Triangles AFE, 
EDB, the Angle FAE=DEB. 5 * about 
the Angle FEA, and BDE there are propor- 
tional Sides, FE. AE : : DB. BE. ( For 
= ſuppoſed, that AD.(F k) DB : : AE. BE.) 
And the Angles AFE, and EDB are Homoge- 
neal, Therefore the Angle FE A Angle DBE, 


like Triang les. 


RESOLUTION 


T 
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— 
F — 


n 


OF THE 


OF 


| Aﬀeced Equation 


NUMBERS. 


H E manner of W an 
affected Equation. Take, as 
you pleaſe, for B, 3: forCq 16: 

for Dc, 125: for Fqq, 1296, &c. (it is no 


matter whether the numbers taken be truly 


figurate or no) and of theſe Co efficients 


let there be made a Quadrato-Cubick Equa- 
tion. Let it, being framed according to the 


latter analytical Table, be Lqc—5BLqq-+!o 
CqLe—! oDcLq-+5FqqL=Gac, which in 
Numbers, putting L (the root) 47, ſhall be 
10 15 ＋ 160c—1250qF 6480L= 


| . the diſtinction of the uncic 


vu 
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being omitted, for 15qq ſay BLaqq 3 for 
160c ſay CqLc; for 1250 ſay DcLq ; and 
for 648ol ſay FqqL : For if L be 47, then is 
Lq=2299: and Lc=103823: and Lqq= 
4879581: and Lq@=229345007- Xe 


The Practice of this Conſtruftion hs 


| Blqq | | 229345007]Lqe 
15x4899681] |— 73195215 
Cqlc -| | 156149792 
Ir 60X10382 2 +16611680f 
IDeLꝗg | | 172761472] 
| [1250x2209 | | —2761250 
F qq. 170000222 
64804 ＋E 394560 
„„ 170304782 


2. Let there be propoſed any Equation 
| whatſoever, ſupppoſe that now found, 
19c — 15qq + 160c —1250q + 6489] = 
170304782; or the Numbers being changed 
into Symbols 5 
r = 
And if there were more Species of Affe 
ctions, conſequently they might be expreſſed 
2 _ Kqgc, Mqcc, Nccc, and ſo on 
urther. 


3. Of 
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3. Of the Root L to be found out of theſe, 
there are two parts; namely, A the firſt fide 
and E the ſecond, or any fide following, 
Wherefore L=A+-E. and all the pqwers of . 
L are equal to the hke powers of A+E: 
as Lq = Aq-—2AE-j-Eq: and Le=Ac-+ 
2AqE--;zAEq-|Ec, &c. 

He therefore, which defires to learn this 
numerous Reſolution of affected Equations, 
ought to be very well verſed in the Geneſis 

and Analyſis of pure Powers. 

4 In the propoſed Equation, the Poreſtas 
reſolvenda, is viz. 170304782, or Gac, is 
Quadrato-cubick : of which kind alſo are 
all the other ſeveral ſpecies of affections 
For Heterogeneals can neither be added one 

| another, nor ſubſtracted one from ano- 
: ther. . C2 
5. Wherefore in the ſeveral Affections 
two things are to be conſidered; the degree 
of the Affection and the Co- efficient. As in b 
15qq the degree of Affection is quadrato-qua- | a 
dratick, and the Co efficient 15 is lateral: in 
1 oc the degree of Affection is cubick, and F 
the Co efficient 160 is quadratick : in 1250, 
the degree of Affection is quadratick, and 
the Coefficient 1250 cubick. Laſtly, in ;“ 
6489] the degree of Affection is lateral, and b 
the Coefficient 6480 quadrato-quadratick : 
as will evidently appear by comparing both 1 7 
| 1 Deſignations 


. he Re. Won Be 9 


 Aﬀeded Equations: 161 
che Deſignations of that Equation. And 
from hence ariſe two Conſectaries, for the 


Extraction of ſingle Roots. 
6. The firſt Conſectary is, if the Root of 


the Co- efficient according to its own kind, 


drawn upon the degree of Affection, be 
multiplied upon the Co- efficient: the product 
ſhall be of the ſame kind with the poteſtas 
Reſolvend : as in che fore- going Equation, 
if the ſide 15 multiplied quadrato- quadra- 
tickly be drawn upon 15; and if Vl so cu- 
bed be drawn upon the Square 160; and if 
the c 1250 ſquared be drawn upon the 
Cube 1250; laſtly, if /qq 6480 be drawn 
upon the quadrato-quadrate 6480; out of e- 
very one of theſe Multiplications ſhall ariſs 
a quadrato-cubick Number. 1 
And this analytical Multiplication is the 
way of reducing any Coefficient to the Spe- 
cies of the (Power to be reſolved or) Poteſt as 
Reſolvenda, moſt uſual in the Extraction of 


| the firſt ſingle Root, 


7. Whence alſo it clearly appears, that if 
the Number ariſing out Fs; Coefficient 

reduced after this manner and compared, be 
leſs than the Poteſt as Reſolwenda, its fide alſo 
is leſs than the ſide of the Poreftas Reſolvenda, 
but if greater, tis greater, and if equal, e- 
qual. Therefore in this Equation, 1qc— 
t5qq-|160c—1250q4+64801=170304782 


or 179304782 + 150% —169cF1250q — | 


654 
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648ol=1qc, if both the lateral co-effi- 
cient 15 and alſo v/q 160, and alſo c 1250, 
and laſtly, /qq6480, be Quadrato-Cubed, 
there ſhall come forth four Homogene Spe- 
cies of Affections; namely 7593. ., $235; 5 


1450.2, 0581. ., which indeed is eaſily done 
by Logarithims, and accurately enough for 
the purpoſe. The manner of the Opera- 
tion 15 to be fetched out of the end of this 
Treatiſe, where ſome Rules are delivered 
concerning Logarithms. (See Sect. 27. to- 
gether with the end ofthis Treatiſe. 


arithems. „ 
1) 2) 3) 4) the Dimenſions in the Coefficents 
1) Fxt, 17609 1599 
. 88045 „ 
2) 2, 20412 1600 
xl, 10206: 12|65 
„ $2030 - 3 238. 
— 2. 09691 1 12504 
_— |, 0230-10 [8 
1 7” eise, wagyo 
—ů—ů ʒä [tAé—— 4 eee 
= | TS 3. vH59. _ 6480] 
. 95289. 8 22 —05Fr., 


In 


4. 76445 


wes > o«& F223 CH uw 


of Affection, ſhall be the 
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In the Equation propoſed, the Species, 


according to their reſpective Signs, being 


gathered into one Sum, there ſhal be 


 1703047004759300—323800145000 


—058100==1qC==1 70827100. 


Which may be done in like manner in other 


Equations. 5 


8. The ſecond Conſectary is; If the Pote- 


ſtas Reſolvenda be divided by the Coeffici- 


ent, the Quotient ſhall be referred to the 


ſame degree of Affection; that is, the Quo- 


tient ſhall be a ſide, if the Affection be un- 
der a ſide; or a Square, if under a Square; 


and ſo of the other degrees. | 


As in the former Equation. If 170304782 


| be divided by 15, the Quotient ſhall be 
| Quadrato-quadratick; if by 160, the Quo- 


tient ſhall be Cubick; if by 1250 the Quo- 
tient ſhall be Quadratick; if laſt of all, by 
6480, the Quotient ſhall be Lateral. Where- 
fore not always the Quotient, but moſt 
commonly its fide, according to the degree 

Gale {1de to be 


extracted, 


9. In the Inveſtigation allo of the ſecond 


fide this muſt be obſerved, that as the num- 


ber of Figures in the Quotient is, ſo is its 
degree mpſt commonly - be valued. As. 
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if the Quotient conſiſt of one Figure only, 
*tisa ſide; if of two, a Square; ? three, a 
Cube, &«. And if the Quotient exceed 5, 
or 50, or 500, &c. It may perhaps be ex- 
tended to the following Degree, eſpecially 
in greater Affections. And theſe are the 
Laws of Analytical Diviſion. N 
10. Neither will it be neceſſary in this 
Multiplication and Diviſion, to run through 
the whole Poteſtas Reſolvend with the whole 
Coefficient, but only as far as the next con- 
gruent Point. = 
11. For in the Reſolution of affected E- 
quations, all the punctations of the De- 
grees muſt be made in the Poteſtas Reſol- 
vend; as they are in the Pure, thoſe of the 
higheſt degrees above, and thoſe of the o- 
ther degrees beneath. 7 


The Coefficients alſo, each for their Spe- 
| cies reſpectively are to be pointed. The 
Punctations of the former Example ſhall be 


thus, ; 


19c—1599+160c-=1250qÞ06410! 
217030478 2 | | 


Ni The Number of Points Ceſpecially if 
e/Coefficient be negative) ſhall regularly | 
in 


; | 1 1 
the, 


5 
L 


EFRE 


chat be negative. 
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in each kind be equal. Wherefore if the 


Poteſtas Reſolvend have more or fewer 


Points above it, than the Coefficient hath, 


let ſo many Noughts be ſer before the de- 
ective Number, that the Points in each may 


be 2qual. And in extracting the ſeveral 
Sides, that Point of the Coefficient which 
is proper to that fide, is to be ſet under the 
like Point of the Poteſtas Reſolvend : Which 


ſhall be well done, if the Unites place in 


the Coefficient be orderly ſet back, unto 
the lower Points of the Poteſtas, anſwering 


to the degree. 


13. Ifany Coefficient be a Fraction, or a 
ſurd Side, let it be reduced to Integers with 


Decimal Parts. 5 

14. And if it be needful to continue the 
extraction of the Root in Decimal Parts; 
you ſhall ſet down after the (ſeparating Line, 


ſo many Noughts as ſhall be thought re- 


quiſite, marking them in like manner with 


Points above and beneath. 

15. A Table ſhewing both the Diviſors 
aud Gnomons, for the finding out the ſin- 
gle Sides in affected Equations, collected 


and to be continued out of the latter Ana- 
lvytical Table. 


0 


And note, that all the Species of every 


Coefficient are affirmative, if the Coeffici- 


ent itſelf be affirmative, and negative, it 
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For the 
firſt Side 


| For the Jingle Sides Tallowing, © 


to make up the Gnomrep. 


25 BA 


— 


—_ 


: * 


AC 


q 
C 


* — — 


| De 


4ACE. . "Thatg f. 4AEc 


| BAc |B AqE B2AE BE L YE 

C [D3AQE , ZAEq 5 n 
t OC. 
_DcA 1 1K. Ws es 5 


5 AS 
Ad 

Cq Ac 

De Ag 


5 Aqq E. 1oAckq . ioAgqtc, SAE. 
BAAcE . BAE. B4AEc. BE 
S6) 11 
Dc2AE . De - - 


Eqc + 


EA 
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16, The Dwiſors are every where taken 
out of thoſe Things which are given in 
| Meaſure, being diſpoſed in their juſt Order, 

and added together, a regard being had to 


their Signs. 

17. If the higheſt Power of any Equation 
be negative, that Equation is ambiguous. 

18. The firſt ſingle Side may be extract- 
ed by theſe Rules, taken out of the two 
Conſectaries, Sect. 6. and 8. 

Firſt, If the Coefficient, ſet in its right 
place, ſtand ſo far backward that it ſcarce 
reacheth to the firſt point of the Poteſtas 
Reſolvend ; nor, being analytically reduced, 
make any notable mutation therein, 1t may 


in the extraction of the firſt ſingle Side be 


quite neglected. | 
* Secondly, If the Coefficient ſet in its 
right place, ſtand forth very forward, and 
be affirmative, it is to be devolved from 
point to point, until there be place for Di- 
viſion. By which Diviſion, the Quotient 
found , ſhall be referred ro the degree of 


Affection. Which is to be underſtood 


in the extraction of the leſſer Root of an 
ambiguous Equation. | 

Thirdly, But if the Coefficient be Nega- 
tive, and conſiſt of more Points than the 
Poteſtas Reſolvend, let the deficient places 
be ſupplied with Noughts prefixed, and for 
N . _ ths 


1 of the Reſolution of 
the firſt ſingle Side, let the Root of the Co- 
: 5 ny according to the kind thereof, be 
taken. | | 


Fourthly, If on both Sides the Points 
be equal , and the numbers in the firſt 
Point, both of the Coefficient and the Po- 


teſtas Reſolvend, do not much differ. The 
Coeſſicient being reduced (by Analytical 
Multiplication)) unto the rank of the Po- 


teſtas, by its Root of that kind for which 


it is pointed, extracted under the congru- 


ent Point; if it be negative, is to be added 


to the Poteſtas Reſolvend; if it be affirma - 
tive, is to be ſubducted from it. For if 
AcFCqA=Pc, then Ac=Dc+CqA. But 
if the greater Side of an ambiguous Equation 
be ſought, the Poteſtas Reſolvend is to be 
ſubducted out of the Coefficient reduced. 
for if there be C A Ac DSC . 
there will be Ac=CpA— De. 


hen the Root of the Sum or Difference 


all be the firſt Root to be extracted. And 
note, that the greater Side of an ambiguous 
Equation is found out ſometimes by Divi- 
ſion; ſometimes by extraction of the Root 


out of the Coefficient, but moſt common- 


ly by Reduction of the Coefficient. 

19. And theſe Precepts being diligently 
conſidered, that at length ſhall be the firſt 
true fingle Side, which firſt of — 


; « 
n 3 * truth. —_—_ PF. Y BE 


„ oe 4 A = @C 
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eth ſuch a Diagonal; which, together with 
the Coefficients multiplied, as the condition 
of the Equation requires, according to t he 
precedent Table; and all being gathered 
into Sum, ( diligent regard being had to 
the Signs and Seats, or Places, ) ſhall bring 
forth a number not greater than the Poteſtas 
Reſolvend, from which it is to be ſubducted. 
And it is to be noted, that a negative 
Number, how great ſoever, is leſs than e- 
very both affirmative, and leſſer negative. 
As —4 1s leſs than 1, and than — I. 
Alſo tis to be noted, that Subduction chang- 
eth the Sign of the Number to be ſubduct- 
ed : As out of 4 take 6, there remains 4— 6; 
that is, — z. And out of —4 take —6, 
their remains -—4*+6, that is 2. Laſtly, 
out of 4 take —6, their remains 456, that 
is 10. Wherefore in the extraction of the 
firſt ſingle Side, ſome tryals muſt be made 
until you find out the true ſide; which 
you ſhall certainly know by the next grea- 
ter. : | 
20. In the conſtitution of the Diviſor, 
for finding out the ſecond Side; the ſeat ot 
the Coefficient being drawn into any de- 
gree, muſt be ordered according to the 
Punctation of its proper Degree; that is, 
the ſeat of the Coefficient under a ſide, ſhall 
be diſtant one place towards the left —_ 
8 from 
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from the Point or Seat of the Coefficient 
it ſelf ; the Seat of the Coefficient under a 
Square two places, under a Cube, three, 
c. And to avoid confuſion, it will do 
well in the remainder of the Poteſtas Re- 
folvend, to diſtinguiſh only thoſe Puncta- 
2 which ſerve for the preſent Extra- 
ion. 5 . . 


21. Then the ſecond ſingle Side ſhall 
- be extracted thus. Let the Diviſors of e 
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and diſpoſed in their juſt order, be gather- 
ed into one Sum ; and let the remainder of 
the Poteſtas Reſolvend be divided by that 


total Diviſor. 


extracted. 
But in this Inveſtigation many times, e- 
ſpecially if the Aggregate of the negative 
dividing Quantities, be almoſt equal to the 
Aggregate of the affirmative, ſo that the 
Divifor be much leſs than the remainder 
of the Poteſtas Reſolvend, there will be 
great lubricity; which never the leſs the in- 
genious Analyſt will avoid, 
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2 


very kind found by the precedent Table, 


For the Quotient conſidered (if need be) 
according to the Laws of Analytical Divi- 
lion, ſhall give the ſecond ſingle Side to be 


22. Let 


1 


4 ir 


, 


which firſt of all affordeth a Gnomon, con- 


miſting of Complements of every kind, and 


Coefficients multiplied (as the Condition of 
the Equation ſball require) according to the 
precedent Table; and all being gathered 


into one Sum, diligent regard being every 


where had both to the Signs and Seats: 
which Gnomon is not greater than the Po- 
teſt as Reſolvend, from whence it is to be ſub- 
ducted. Wherefore trial muſt be made, 


until the true Root be found; which alſo by 
the next greater ſhall be moſt certainly 
known. 3 


23. All the other ſingle ſides after the ſe- 
cond, are moſt eaſily gotten by ordinary Di- 


viſion. 5 8 
24. If the Affections be compounded of 


Alffirmatives and Negatives, the foregoing 
Precepts are tobe uſed mixtly with skill and 
judgment: and in eſtimating the ſides a 


greater Affection ſhall ever weigh down a 


| lefſer. But frequent exerciſe both in the Ge- 


veſis and Analyſis of all forts of Powers will 
render theſe matters eaſie and familiar. 

25 But becauſe I have ſometimes formerly 
ſpoke of a neceſſity of Trials, which would 


be troubleſom in manifold Affections, and 
Phere the degrees are ſomewhat high, I 


ſhall 
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22. Let this therefore be a perpetual Rulez +; 
That at length is the true ſecond ſingle ſide, 


172 Of the Reſolution of 


ſhall here, to cloſe all, ſet down two ways 
of eaſing that Trial. One by depreſſion out 
of Chap. 16. Sect 7. of my Clavs; another 
by the Canon of 1000 Logarithms. But in 
both theſe ways, if the Equation be ambigu- 
ous, all the Signs thereof are to be changed. 
Here alſo tis to be noted, that a negative 
Number, how great ſoever, is leſs than every 
both affirmative and leſſer negative. 2 
26. To find the ſingle ſides by depreflion. 
If the firſt ſingle fide be fought; in every 
given Species of the Equation, cut off with a 
ſeparating Line all the points after the firſt. 
Then divide all the Species by the Latas, that 
is, depreſs them one degree. _—_ 


Examp. I. 19q-720þ238600|=872 5815. : 
This by depreſſion is made 1c + 238|6—7 
EL) 872 5. If A be 4, then 4) 872 

| 5 (218|r, juſt. 7 

And + 64-+1238|6—t115|2=187 [4 
leſs than juft. „ bs | 
If A be 5, then5)872|5 (174 J juſt. 
And +125+238|6—180|0 =183[6; 
greater than juſt. 3 
Therefore the true fide A=; I. that 


is, 4 
Examp. 
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Examp. II. Of an ambiguous Equation 
1c=—325JE=—45744- This by depreſſion 
is made, 19-32 |[5=L)—45|[7. 


If A be 4. then! it ſhall be 545 1 4 


juft. 
And + 16=32 | $=—16| J, leſs than juſt; 


If Abe 5, then 5)—45|7 (91, juſt; 


And -þ-25—32 | 5 =—7 | 5, greater than 
juſt, ng 


Theſe the true fide A=5=1 that is 4. 


If the ſecond ſingle {ide be fought. In eve- 
ry ſeveral Species cut off all the points after 
Ga ſecond ; then divide all by che Squyre, 
that is, depreſs them two degrees. As in 


Examp. 1. 199q-—72c+238609l=8725815; 


This by 8 Fa 1944+L)2 38600 


—72]1=Q) 87258 

It Abe 47, a 220065258 ext juſt: 
And 2209 + 5077 —3384= * leſſer 

than juſt. 


If A be 48, then 2204)872581 503787. juſt. 


And 125¼47 —3456=3819. greater 
than ju 


Therefore the true fide is, 48—1, that is, 
47. - 
27. To find the ſecond ſi ngle Side by Lo- 

garichms. 
The Index of every Logarithm is taken 
out of the Table in the beginning of the Cla- 
vm, 


174 Of the Reſolution of the 
Iz, according to the diſtance of its firſt Fi- 
gure, before or after the Unites place, the 
Index whereof is o. Therefore the ſame 
Figures diſpoſed in the ſame Order have the 
fame Logarithm. But the Indexes may be 
diverſe, as of the 436, the Logarithm 1s 2, 
639486 5; but of the number 43600, the 
Logarithm 154, 6394865 ; and of the num- 
ber 4036, the Logarithm is o, 6394865; 
laſtly, of the number © | 00436, the Loga- 
rithm is 3,6394865. „ 
The Sum of two Logarithms is the Loga- 
rithm of the Product of their Valors: and 
their difference is the Logarithm of the Quo 
tient, as becauſe 4|35x9==39 24, the Lo- 
garichin of it is, 1, 5937290 , 6394865 
o, 9542425 ; and becauſe 9)39 | 24(4 | 36: 
the Logarithm hereof o, 6394565 = 1, 
$937299—0, 9542425 : the Logarithm of 
the {ide drawn upon the Index or number of 
_ dimenſions of any Poteſtas is the Logarithm 

of the ſame Poteſtas. As becauſe of the 

number 436, the Logarithm is 2, 6394865, 
it ſhall be that 2, 6 Gig: C: 4 : Q: 436. 


And 2, 6394865x3=Log : C: 436. And 
2, 6394865z4—=Log: QQ>436, &c. 


The Logarithm of any Poteſtas divided by 
the number of its dimenſions affordeth the 


if | 


* 


Logarithm at its Root. 


. 


— rr s 
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If, in a continued Series of Geometrical 
Proportionals , the Logarithm of the firſt 


Term be taken out bf the Logarithm of the 


ſecond, the remainder ſhall be the Loga- 


rithm of the Ratio. Which, if it be drawn 


upon the number of all the Terms wanting 
one, (which is the number of Ratio's) and 
then be increaſed with the Logarithms of the 
firſt Term ſhall be the Log. of the laſt Term. 

28. And let this ſuffice concerning the 


knowledge of Logarithms, which being un- 
derſtood, the following Examples being di- 


ligently inſpected will make the reſt of the 
work eaſie. In which alſo all the puncta- 


" © tions after the firſt are to be cut off by a ſepa- 


rating Line, bs 


Examp. I. 199-72c+2 286001874581 5. 


juſt, let the two firſt ſingle ſides be, 


LE 6 : 8 — 2 238600 
47: ee 1,85733 3,3776 
Ges, 5701629 2. 
: TE 125 6,57362 7,04977 
+4880 —747 +1213 
And 4380 ＋ 11213 = 7475 +8618 lets 


than juſt. 


48. 
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48. 1,68124|1 1,85733 $5,37767 
Cu. 5,04372] $,04372 I 68124 
2496 6 90105 7,0589 
I'S 208 7963 11455 
And 5308+ 11455 —7963 = 48800: 


greater than juſt. 
Therefore the true root ſhall be 48—1 that 


18, 47. 


Bra. II. 10-3257 457 uſt 
Let the * firſt fi ngle ſides be, + | 


[3257] 
48. 1,68 124%. 3551282 
Ou. 3 1, 68124 
110 5.19406 | 
1 
A 106 — 1563 —— 457. leſs than 
- juſt (at leaſt not greater.) . 
49. 1.690196 3,1282 
Cu. 5, 059 169020 
1176 . 20302 
| — 15965 
ke 11761596 —=——=42.0, greater | 


than * 


Therefore the true Root ſhall be 49—1, 
that is, 48. 


The 


* 
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The ſecond fide may be ſought by Loga- 
rithms, depreſſion alſo preceding, as in Ex 


amp. V. 1d 1246 009 089726256. 


Which by quadratical depreſſion becomes, 
19-1246 20) $972 6. Suppole the two 


firſt ſingle ſides. 


8 88745 89726 
. 3,06296 75 
EH 
o, 89141: Valor 777. juſt. 
+1 156—1246=—90. leſs than * 


36. 1.5630 7,95337 


3,1126003, 11260 
＋ 296, 84077: Valor 6|9: 93. juſt. 
＋1296— 1246. o greater than uſt 


Therefore the true Root faleth bermeen 34 
and 36. 


Thus have I, in XXVIIL Sections or 
Precepts (which is a perfect number) diſ- 
patched the Doctrine of the Reſolation of 
Aﬀetted Equations, by the Aſſiſtance of God 
the giver of all good things. H therefore be 
Ty the Praiſe, Honour, and G for ever. 

men. 
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* - 
LY 


—— 


Some Examples of Equations reſolved 
5 3% 
Shall here forbear to touch the Analyſis of 
Quadratick Equations, and of all other, 
which conſiſt of three Species equally 
aſcending in the order of the Scale: becauſe 
in Chap, 16. Sect. 9. Clavu, a more eafie way 
is taught than this general Method; and 
proceed to Example. of Equations otherwile 
— 217 . 
Laſtly. In the end I ſhall ſet down ſome 
Notes, in which the Reaſon of the Opera- 
tion, in the Inveſtigation of the ſingle ſides, 
all be opened out of the former Precepts. 
I will begin with the Reſolution of that 
Equation , the Conſtruction whereof you 
have in the beginning of this Treatiſe. 


19 —15qq Fl6oc—1250q-þ+6480= 
%% we 
that is, Lqc—BLqqj-CqLc—DclLq--FqqL 
qc. = . 


Exam- 


2 * 2 
* * - & 
2 ' At 4 
ST, * by 
2 


. * 
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Example I. | 
Iq —159q-|-160c - 1250 1-06 
20304782. that 18, Lqc—BLqqi-Catc 


0 
44 00 [=Gqc. 


1703 9 (47 
"= 
W 
160 Cq 
So: = 
1024 Aqc 
10240 Cq Ac 
_23929__jFqgaA 
| 11289929 | . £2 
3540 —BAaqq 
) 22.000 : —DcAq. 
FF — 404000 5 
. 7249920 Ablarit 
M0 97805582 | 
* 280 25 5 Aqq 
| 6.40 I oAC 
: 60 10Aq 
20 FA 
(19:29 |Cqz3zaA 
| 160 C 


* 
Of the Ae abel of 
1420046) 8 = 


+101 62375 Diviſor — 
2960 AE 
3 p 360 [oAcEq 
54880 | Ma > 
8020 SAE 


54880 Ee 


+1333 11333 62047] _ 


BEA Eq 
Ja B4AEc 


+97 : 05582 ablant, © 


Example 


— Equations. 5 18 1 


— 


Example IL 


1c-|-4200001= 247651713. 
That is, Lce+CqL=Dc: 


247 651] 713] (417 
42 o © C 
[Ac 

GgA 
| Ablatit. | 


— — 
— — 


| E 
Allan. 


Of the Reſolufion of the _ 


k 0 : 
5645 
420000 
925539 
5301 
6027 


143 
940000 


1 


| 


5309713, 
| Ta 


Bn 
Diviſor- 
zAqE 
3AE R 
Ec 
9 


e 7 


Ablatit. 


4111 
1618 


16811 


1 


— 


Example III. 


1010079 247617936. 
That is, Lc-+BL9=D 


.» 


5 


247617936 4 
1007 1 
1 BAq 
2 25112 | Ablatit. 
Bet 2495936 
48 | | Jay 
„ 
8956, B2A 
7 


8 13 
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13826 


45 


7 


Diviſor. 


[2 


z AqE 


1— 


236 


| [$04 13 
I 


23 
74 


207 


332 [277 


|Diwviſor. 


27 
343 


18 


1236 


341 BEN 


Ablatit. 


N 4 


183 


184 
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3 Iv. 


199—442990051=24552086 
n 


9942225 
2000 


8970 
8970 


1195 


8 


31225 — DSE. 


57/5 |Ablatis 


A5 


4 felled E quat ious. 
R 52065 38366 


+ 27 2 94195 Di viſor. 
+5 2065 38361 Ablatit. 


| Example v. 


199——1246004=0897563 56 LoCo 
ad. 


£ 
\ * 
4 
bj 
14 „ 
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2 9 
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A 1 
33 
— 
23 
& 
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_ 
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<< 2 
I 
IP + 
: * 
RET 
WTF ; = 
* 7 
hs 7 
1 1 
h 
88 1 * 
$3 14 
4 
„ 
5 1 1 
. 7 
1. 
r : 
+4 k 
Is 8 
8 1 
. 
ls [ 
2 3 
_ 
EA H 
8 F : 
7 , 
N 
F 1 
ow» 
\ 4 = 
_ i» of 
3 
3 
8 
k 4 
* 4 
4 : 
1 
1 
8 4 
£ $ 
a7 : 
| 
3 
= l 
I ' 


- , 1 
N * „ fe eee N EOS N 
3 n 1 — 
my 0 * 0 — venta, eee e RL E 


* I _ 
N Gn EE WIG 
— 2 e gs 


Mood — 
erer 


omar! 


07 the Refaladivi — A 
 +2]7514j00 Diviſor. 


0. |.- lahet 
1350 6AqEq 
1500 | [4AEC 


* 


* 
6—— — 


— 


— — — 7 — — 


380 © —CqzAE 
5000 οο |—Cqtq 


— — .. — — 


42500 
567500 Ablats. 


[4697/6256 ha 
8489. 800 Diviſor. 


+3 46876256 Ablatit. 00 


— 


— — — —— —— j—ẽͤ—ͤ —— —e — — —— 


Exauple VI. 


1qq—349c=521 10660 95 


— 


—1i eso Ablatit. 


—— 
4 * 
* 
* Y "A Sa » 
* = 


* 
4 
_— 

39% 
180 
3060 


MD \ 


1 


| 


45940 _ 


I $6260 
o 


— 977% 


|—BEC 


Diviſor. 
4ACE 


\6AqEq 
4AEC 


— 


E 


— Bz AEq 
—Þ3 AE 


Ablatit. 


— 


* 


— —A—„s —— 


— 


Diviſor. 85 


— 


ens 


Ablatit. pe 
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Example VII. 


I 4d—77 1 oBoool—>8 35 30576, Lqq—Del. 


—Fqq. 


t 1 0800 0 


55520575 (426 
De 


Si, %οο Ablatir. 


— — > — — — — 


-DcE 


Alla. | 


4 


ee Equation 


o| Droiſor. _ 


Exampl VIII. 


3200l—1 S A6577 An ambiguous Equa- 
CqL—Lc=De. 


(dblatit; 


tion. 


0 Greater Root. 
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Example IX. 
3200l—1 c=4657 7 


| [157 _ Leſſer Roet. 


AE 


- }2AqE 


NAG 


— oO —— — 


Diviſor. 


625 Ablatit. 


* 
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R 11952 50 


745 107 Ablatit. 


* 


A 


1206 893 ood. 


— 


N 


Example * 


53q—IC=13254 An Ambiguous 
 BLq-Lc=Dc Equation. 


T 154 | (49 Greater Root. 
IB . - 
—64 f—AG 
84/8 [BAg 

+205 Ablatit. 


— — —— —— 
1— — — — — 


„„ - 
12 —3A =_ 
— - | | = 

531B _ 


» 
mw eee e ee eee mg ————— ooo r 2 


of the Reſolution of 


627 


Diviſor. 


6 
88 


343 


3 AꝗqE 
—3AEq 
—Ec 


1823 


* 
595 


BZ AE 


BEq 


T 321277 


| 


546 


6 |Ablatit. 


00 | 


ss 
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. © — 1 1 
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539—1 213254 


13254 |_(20k (20/06 Leſſer Root. 


. 6 F {2 l N 
g WE”; 2 ; 5 
g 3 Wy” PI 1 
3138 „ 8.5 os OL oRS£S 
Ya 4 
— I 5 vi % 64 | gn 
4 at * 
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| 2x [20513 ie 
91199 20 Diwiſor. 
| — 60 000 0 —2AqE | 


— 150 O0 —AEq | | J 
. — E 
— 50.1 50 127 | 
3 BAE 

E 1325 BEq 
+ 106132 132 15 __ I] 
. 45/982 [375 | Ablatit 


| . looojec 


E * XII 


. 
LEY 

0 © 
on 


600341—16=1023768 
CqL—Lc=De. 


(236 Greater Root. 


| e EULA os 


c. Reſlnton of 


—1 ugs 


"F600 34 


Cq 


36 


8 bs . 8 
1 8 | 

1 —659 6 
. | . [ - 
3 : — — ny 5 


Diviſor. 


— 412 


+1801 oz 


Cat 


Ablatit, 


| 3H E e 98 


| 4 617 52 bes} 


—96 266 |Drenjer. 


abs 7 To Aa. 
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Example XIII. 
60034h—1C=1 023768 


171 [135 Lede Root, 


A 
Au. 
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8 | R424 428 | 2 | | 
— hy. 300 | py 
1 


8034. EE 


a iy a | 
3 


1 
16 325 e 


— — . —— 


016 189 Ablars. 


— — 
— — —— — 
2 —— 


086 811 880 © __ we 
75 r 55 57 Pe. 
775 [556 903 Ablatit. 


by 


I 

R|z11 254 099 u : 
59 \153 $37 1 _|Diviſor. 
1295. 767 161 1 — 4 


| ' — — —— — 
' — — — — — ; 


R 151486 936 375 ole 
©) 1 0 | Example 
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| Exomple XIV. 
199—72c+2386001=8755815 | 96 7956 
 Lqaq—BLc+DcL=#Fqq. 
872]5815|{Eog6 (%%, 


3 


＋238 600 De 


ance Equations. > =o 


1122625 Ablatis. | 


107190 |7056 4 


17598 8608 |Diviſor. 
10 7190 7056 Ablatit. 


a. ___ 
11 


Example XV. Of Triſedion. ; 
zl--1c=1 [258640782100 CqL—Le=De. x 


1]258 6 40 [782 1 Ig (0| 4469 


F— 


- = 2 Subtenſe. 
— 55 * © WH Gr. 26. 


5 +11 {| Cqa 
TL. a |. 0 R 


n 9 
7 


Of the Re if FEW of 


122 


— — r————_— 


es LELE 
"as |. 


3-3" 


25 [08 


413. 3A 


9 
Diviſor. 


=_ 


8 


T 9 Act 


92 — AEN 
64 — EE 


E844 


CaE 


816 Ablatit. 


— — — 
| — 


B. viſor. 
Ablatit · 


Diviſor. 


154 685 [Fol Ablatit. 


— — — — 


—— —— — 


| 051045 599 000 
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Example XVI. Of Quinquiſect ion. | 
e e sli) desired 


Lg CL TFA Gd 


i415 


28927 02093 (437 . 


—— Subtenſ. 
Gr. 14: 
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(+4378 2410 
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F-] ya 
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3410 
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1024]Eqc 
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loAqEc 
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Diviſor, 


— 2 — — 


Diviſor. 
Ablatit. 


— —— — — 


| 20000 | 


Note. 
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Notes on the preceding Examples. 


* the Examples of Se#. 26 and 28, I call 
that a juſt Number, which ariſeth from 
the Application of the Poteſt as Re ſolvend, to 
the degree of the ſuppoſed Side, by which 
the Depreſſion is made. For this is the Mea- 
ſure unto which the other Species being la w- 
fully aggregated ought to be equal. As in 
Exam. 1. of Sect. 26, 1038 6—7 2 
10872 | 5- if for the firſt fide be ſuppoſed 12 
ought to be C: 5: ＋23806— 7225 
$72 | 5 divided by 5: that is, 125+235|6— 
(J 2* 250180, namely, 183|6, equal to 
174|5 juſt. But it is greater, and therefore 
the true tide is leſſer than 5. Therefore 
ſuppoſe it again 4: and try whether C: 4: 
—+238|6—7|2 Q: 4: be equal co 872 | 5 di- 
vided by 4. WE 6c e 
But leſt that in theſe Examples, as alſo 
in the following, theſe Trials be undertaken 
meerly at adventures, I ſhall admoniſi the 
Reader, | 3 . 
Firſt, If the Homogene Poteſtas of the 
ſide extracted exceed the Poteſtas Reſolvend, 
or if the Quantities increaſing the Poteſt 2s 
Reſolvend exceed thoſe that diminiſh it: the 
true fide A ſhall be, for the moſt part, Jefs 
than the fide extracted; but if otherwiſe 
greater, as in this Equation, 4 
7 18 


202 Of the Reſolution of 
1 c-260000l=1 809 2 'T; I 3 : 


Secendly, If the Diviſors under the ſame 
Sign with the Remainder of the Poreſtas Re. 
folvend, exceed thoſe that are under a diverſe 
Sign; the true Side E ſhall be, for the moſt 
part, leſs than the Quotient; but if other- 
wiſe greater, as in this Equation, 

15681 —IC=21952. 
The ſame alſo happens in ambiguous Equa- 
tions, when the Remainder of the Poteſtas 
Reſolvend, is affirmative ; as in this Equa- 
tion, 8 . | 
67681]—1c=214273. 

The Solution of theſe three Equations ſhall 
de ſhewed in Practiſe after the Notes. 
Thirdly, If, after theſe Monits, there yet 

remain any doubt, the Trial ſhall moſt con- 
veniently begin at 5, and from thence the 
Inquiſition be continued by odd Numbers; 
whethether it be done by Depreſſion, or by 
Loogarithms. 


Theſe things being premoniſhed, it re- 


mains, that we diſcuſs the Examples them- 
ſelves. 


For Example I. V/qc1703 is 4 by Sed. 

18. Rule 1. for as appears from Set. 7. in 
the firſt point there is no great Mutation 
made by the Coefficients analytically redu- 
ced. For which reaſon, the true ſide A 
o The 
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1 The true Side E is leſs than the Quotient 9, 
becauſe the Diviſors under the S12gn-(which _ 
is che Sign of R) exceed thoſe chat are un- 
3 der the Sign —. 
= For Example 2. 42) 2.47 ( 6— bs Seck. 18. 
Rule 2. for 42 analytically reduced, by Sec. 
6 and 8, becomes 252: greater chan 247. 
And the true Side A is leſs than 6, becauſe 
C: 6— exceedeth 247 6. 
= For Jung ; 10)247(24+Q; 5 — by 
| Seck. 18. Rule 2x. 
Por Example 4. V2 3 is 3-+, bySe#.18. 
Rule 3. Wherefore the true Side A is 3. 
The true Side E is leſs than the Quotient 
1 8—, by Monit 2. 
For Example 5. V/qI2|4 is 3-þ, by Seck. 
18. Rule 3. Wherefore the true fide A is 3. 
The true lide! is leſs than the Quotient 9—, 
by Moni 2. 
Poor Example 6. The Lateral Coefficient 3] 4 


multiplied Quadrato-quadratickly, and in- 
creaſed with 62, becomes 140, 2 2 3=, by 
Sect. 1 8. Rule 4, Wherefore the true fide Ais 3. 
The ttue ſide E, is leſs than tho Quotient 
9, by Monit 2. "EE 
| For Examp. 7. Vcj7 is 4, by Sec, 18. | 


g Rule 3. Wherefore the true ſide A is 4 
Por Exams. Vq32is $155: upon 32 is 10/5 
; mi 465; remains 144, C: 5. by Sect 1%, Raul. g. 
; But 144 exceeds 46/5. Wherelore the true 


f deA is leſs than of by Monit. 1, The 
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The true Side E is leſs chan the Quotient 
10, by Monit 2. 


For Example 9. 11. 13. The Salutiom is - 


eaſie by Diviſi ion, according to Set. 18. 
Rule 3. 

For Example 10. C: 5: is 125, mi 13. 
there remains 112, C: 5—: by Seck. 18. 
Rule 4. But 112 exceedeth 13. 
Wherefore the true Side A is lefler chan 
J, by Monit 1. 

The true Side E is leſs than the Quotient 

12, by Monit 2. 
For Example 12. vas i is 2+, upon 6, 
becomes 12 mi I. there remains 11. C: 
2150, by Sect. 1 8. Rule 4. but 11 exceedeth 
2. Wherefore the true ſide A is a little leſs 
than 2+, by Monit 1. 

The true Side E is leſs than the Quo- 
tient 5—, by Monit 2. 
For Example 14. QQ: 72: is 2687. 

And 9238 6 is 625 whoſe Q Q is 
44-14%. Then —2687-+1480=—1207 : 
T his added to 872, giveth 2079, QQ: 6 
+ by Seck. 18. Rule 4. And becauſe che 
Adjectitious —2687 is greater than the Ab- 
latitious 1490. Therefore the true Side 
A ſhall be leſs than 6, by Monit 1. 

The true Side E is [eſs than the . 
7. 10 Monit 2. 1 

OT 


Aected Fquations. 


„5 For Example 15, 16. Becauſe in both RUS 
leſſer Root of an ambiguous Equation js 


ſought, and the Coefficients reduced do 


not 


* hinder, the Analyſis ſhail be made by Di- 
viſion, according to Sec. 18. Rule 1. = 

The Practiſe of the Example in the firſt Monit, 
 16-F26ſo0co=180931713, = 
180|g (4 the fide A 


269 


426 is 5, upon 26, 


Cq 


becomes 130. 


Let 


it be taken out of 180, there remains 50, 


C: 
fore the true ſide 


A 1s greater than 3. 


2+: which is Jeſs than 180. Where- 


The Practiſe of the former Example in 
bbe ſecond Monit. 
3 


(28 the two firſt S 
— REF 


AC 
CqA 


Ablat. 7 


= 


| 
—;Aq 


pe” 


Diviſor 


ides 


The | 


205 Of the Reſolution of 
The Sign of R is —: but— 1126 isJels 
than ＋ 1568. Wherefore the true e lide : 


is greater than the Quotient 4. 


The Praiſe of the latter Example in the 
ſecond Pract iſe. 


67631—16=214273, | 


214273 C (47 F. 
7 ha The Sign of R is |. 
—64 Ac Bur the Diviſor made 
＋2 CqA up of the Degrees of 
Fg Ablatt. a Negative 1s leſs than 


— | the Coefficient Divi- 
* WY {or Affirmative, that is, 
48 9 492 1s leſs than + 


412 — 


> |_| 61768. Wherefore the 


ee true Side E ſhall be 
. greater than the Quo- 
JI 848 [Diviſor| rient 5 
In Sed. 27. I have brictly handled the 
Doctrine of Logarithms, but clearly enough, 
eſpecially for the three former Species of 
Numeration, vis. Addition, Subduct ion, 
and Multiplication. ” 
The Operation in adding or ſibſtraQting, 
if the Indexes are Aflirmative, doth noth- 
ing differ from the common way of Integers, 
and but a little if they be Negative; as ap- 
peareth from utneſc 2 Exa mples, The 


4 felted Eluat. 7 207 y 
The 855 1,1139 4. 15. 1, 17609. 


vention of & 17. 1, 23045. & 32. 1, 50515. 
Fractions Log. 1,88349. Lo. , 67194. 


„ 4 
To \ 788349. Out of 1.55349 = 
Add I, 67194. Take 1267194 
Sum 1, 55543. Reſts go, 21125 


Moltiplication 
of the Side 0/9064. Of the Side 6| 0064. 


3735 80614. e 253585614 


Cube 7, 41824. Square 5.61228 
The Difficulty 71 the Diviſion of a Lo⸗ 
garithm 2 negative Index, by 2, 3, 


45, &c. conſiſteth in the Inveſtigation 6 
the Index of the Quotient: For which pur- 
poſe this Table ſerrethl. 5 
Diviſors. 2) C 8 J 5 
* 4M} 1 
5: 5 
1 
To = A Sd 
— D, 1 
1 8 55 5. 802 
2 
4) 1 
5 6. 7. 802 
1. 2. + 4+ $j4} 
5) 15 7. 8. 9. 102 
So. 40.30.20. 10, [ 


| 


208 Of the Reſolution of the 
In this Table the Diviſors are towards 
the left Hand within the crooked Line. 
Then towards the right Hand follow the 
Negative Indexes of the Logarithms to be 
divided. F 1 
To theſe in each ranck ſtand Collateral, 
the Negative Indexes of the Quotients. 
But the Numbers which are written be- 


neath. o. 10. 20. 30. 40. ſhew the Numbers 


to be added to the firſt Figure of the Lo- 
garithm to be divided, whoſe Negative In- 
dex is found above in the ſame Column near 
the Diviſor. As, if the Logarithm 7, 41842 
be to be divided by 3, ſeek 5 by 3) and 
there ſhall be given 3 Collateral, for the 
Index of the Quotient; and the number 
20, beneath, which added to 4, the firſt 

Figure of of the Dividual makes it 24, in 
which the Diviſor is 8 times contained. 


Diviſion. 


30 7,41842. 2) 5, 61228; 
Side 3, 80614. Jide 3, 80614. 


THE END 
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